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An immunoisolatory vehicle for the implantation into an individual of cells which produce a needed product or provide a 
needed metabolic function. The vehicle is comprised of a core region containing isolated cells and materials sufficient to 
maintain the cells, and a permselective, biocompatible, peripheral region free of the isolated cells, which immunoisolates the 
core yet provides for the delivery of the secreted product or metabolic function to the individual. The vehicle is particularly 
well-suited to delivery of insulin from immunoisolated islets of Langerhans, and can also be used advantageously for delivery 
of high molecular weight products, such as products larger than IgG. A method of making a biocompatible, immunoisolatory 
implantable vehicle, consisting in a first embodiment of a coextrusion process, and in a second embodiment of a stepwise 
process. A method for isolating cells within a biocompatible, immunoisolatory implantable vehicle, which protects the isolated 
cells from attack by the immune system of an individual in whom the vehicle is implanted. A method of providing a needed 
biological product or metabolic function to an individual, comprising implanting into the individual an immunoisolatory vehicle 
containing isolated cells which produce the product or provide the metabolic function. 
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L^a*i:fcV'T^i;irfflT60», t fca-^oaofca©/:*)!: twfflr* 
«^ifttt*<fc4. t^. aacaasf. a*i**afiftH* t/:ii^>i/a y 

>a©afiH-f - I 2(ICF» * /;liICF2) f^X. i C t 6<2 * t t 



% < 0ft-*S/;liX5ffit*Si:fct'-C. fl£ LfcBS * fclifiililiaft&tro 

tx^->x*m»LTi'4Bt« f;ii»HTfc*. ±S'M*»iia* 

•> * IS LT ±Bt'l*&* ><PTH) (Dl 

yA3-^is ©is * ri: its lt ltv<*. ; © 

l!ltt-<>'^<j>Ot£Affi»r4, cateSfeii, W*iia»'iatM:*04. 

r in * * to r * 3 - x a at i : a \ * 4 ft a -a - ■* r> a fa * ar * ?i a t » « t» . 

i: «««©»» £j:H y t u KJarret), R.J. - > (Xeen). J.. 

(1976), 5>t 7 MLar>cat)(2): pp. 1D09-1012. 

f©eJl<itC«^0Tfc4C ti: J: 0 {©afflliWH* -ttWlC If 

*ftn**6. * < <Di*a«:fci«T. tt8ttfrUftWM»:tt$, »**©»an 
f:**fti:ttO * ©«tB*«ttT* bOTttlftllftt fii^WIB 

«#*«'<n-«T©Mt/:itii!«o»iT**. »B£{Sftt:*3L-f * 19 

*J fcff»frb«llT -SB*©?'** Z*<H}56$nTl>4. cn^© 

*l*li*tttt*f- r >'<-. fllffWttft*- r >'<-. 4lffPiHtt»af-t 
?oft7*/Kt»&C!>f*tt£S***. i/ t-^(Scharp), 
D.W.$(!98«). World J. Surg.. 8^ pp. 221-9, C ft h O r'< < X li , Attfc 



ft HfU-507412 (5) 

5*JSltt©f:ta*r6#fett€H*U *o*m:j:0tt*©8tttt«?littB 
L»* *>-»/; K + -teftifcliffl«©«»*BIIBfct*C tciO. J:C*< © 

*##B«n© ifcuww'j Ana; ttifte trior. 
tDr/<-f xjifj«o»»i:lBf^««tt^^t bottle. nti« 4. Lfrt 
; n-b^ttwflnt > +»uftwiau:ai:»«H-«ttt»fiir«.c tur 
t'itmti. /itt*. «jui«*fc*tf ***>©aai*«iHb*fc(itt 

*J6"flli£l*aattT, ftttattttdomunoisolatory) ©. 9«Wif-? 

**)i:fctt'.fttl&* /:Ut»S*ffifiStf*©i~a LTV* 6. *«?loe-Hli 
(a) «WU:at5*ftttttt*<Pi:»SLfctt»T$4Mit Kpy^? h 'J 9 ? 
zi:S£{tLfctt»Tlt;37. fcJiCMb) atRtfjaatt(peniaelectlve) 
MJ 7 ?X tfcURTTtfcffiia t>U< liSiSffl* ( f^tlr, KJackeOj ) 

C IT. rflt*< individual) j 'i4fflH«k h 2 fcttfttt<Oftt*t*t * b 
©it*. 

C IXtnt 4*7 1:, fflH fZSr7 h »J , *Xfc'-*Mdual oatrlx vehic 

M:, ff«i:UD7 Kt,C<iittWJBttT9!«5n/it KoY *©»«»:« 4. 
ttkKoy/lVtti MiBB'iLKtt** h >j 9 ? xtBOfflt/it Ltttfi<: 
JfJfiET* -5, U t KoyAa7lt£.n(,}8fir4^>t«i:J;0tt»B^t 

7 H*ft*r>ttai:«l:0&3T-7 h ') 7 f^cttd* nxuvWii^sjBttWH 
-cum* nr^a. 



*»»sofetta«itt t- ? /v©«(3TuBiu^«sottanJtLtaa^B 

lt«ttt«»r &Oi: + »'i«tt«*€r*t*. fitt3Tli»»IE»*nr;aB. 
M*l<PC12ttBt*»r*«>Cffi:aLTl«6. tt©»»ICii^TU, 

; oDyn--?' h y 7 ? ^it t kq y ;pt /ci<aisn-7 h >i ? 
o t - ? /v © 3 t u it o i l laao att f a » b l < ii r * a-5j^o« r 

^*C:tA<T#4. cnbOftUli^ff BBft'HJi? 
^{ECM) ftftBf <f:UttftHOttll. b L < * 

r*. 

EP*>. (1 ) 7-(Rha)(U.S.P. No. H,7ii0,933) <»?'<4 X<ilS«U^nB aTtf 
«ifiJtIfifto»ByTlr,H<fiiTlllSdn/;. J/:, (2) Vl~KlV 
tXUB A Sun)(U.S.P. No. ft.352.633feiC/1.U09,33»)O7 I /<-(' XfliECfft 
Lti'4^«J-L- •) y XPLL) CD/VSltl*. c nn ^ 0 ft Kff * t/c 3 7 t 

m:«iu.-;tt7 i-ttwt^e^c/:. pu iowhui, pu ^«ipj-ca 

a«5«aj»ttT*5t%X.^nTv^C t^-jWWTAi. PU. 14. f fcfto^ 

ooyty? HiPix rryis* n/if r '<^ ^ J: o bflff^awaatttnffiiT 



n*. wn©*^t,, «ffltt«rtrH«a«aattT, twa^ttofr^ittta 

Aii'ua-^ty 7 Mints 7v h -j 7m:a«*at4:t fesm-cj&a. 
pjM:ta. **^©f~?^ojB«ii»fiat^iiay i-y 7 Ytuz&u+i 

ff*t<li, BT37iiJ:C/niByty7 Mi*Bfit4«W€ t «J v-njo 

t-33Tt, gflisittT^ry 7 b (i/:ii«piaa) tcno-rt >tt©« 
sftjfl***f a. 

aj/:l«2St bS. e»t LTttb*-?/vt*tRaatttt*i^ VTi&Vft 

isr*. afl'if- ?*©f:©i:as$nfc#*aa««(Hwco)i4. -Buiiat 

t - >A€»Mt/:tti:aat«»n©*4IJiaUf:Jt»«IHIftSlC©BfeJ:t/ 
t©BKi:a-ii, «/;-BT(ittt-?Arti:aaLfeia/*f:UtttT-? 

n b i:a a 5 * a *« # a* *^ ^ xtc 1^ » a n a t* a 

a»a{*©e^ ct;j:£» t snay>'< ? ^©aat^tttra. awttaa 

tlB 2 /:« t KoY*7 h 1; 7 ? atn^cDttHttt/BLTJBfcTS*. 
fcKTIi. Clq J:0 '*tt»»<0fia«T§ *. «IJftRro^«; >C (ft 

»5oicO)aflt©^-f xt T©»**aac. *>o*n«J:©*#a»*ti»»r4 
a«aas©v h y 7 ? xir:i4»t}Bttr«c t t>5ife-cfc$. xc n<ift 
s /or 'i >m (fti.oookDjafltw^'f x*T©»*©aat^itttr«a*fc 

©*a<ffltt;*n*. 



£r6©i:+#tt* fcliUBtt* ft/: t'- ? A*a!fe*tfiifi©i:+ftttWt 

sa. 0Ui*«*iB«*aRT4c t b'xn. si:. /econ«B«Bii, xmdn 

B«M H:»i:iTi *7i:a(KbL<URttT4C t*<TS4. 

$MoK-?*oit^tt7 hs, eufcaattttT**. his. :©yt 

7*7 Miltt- ? /KD37*0BSS£. B f- 7 A*&Ml,fcB&©fc8JKfre 

±r*c 9. (2) w^&tttsT^Kfffc-rssjtEttofcsaett. eta 
a* ^utofisoffsattRt0(Bi(o»«t«^ffr6w j: o. from at 
a a u^arat aa*©feff *©*»'*'«»* ©a© ftsev-cttatBitr 4© 

BlBC0tt3T»-v<0»|«©BitBtt€«m:fflltLTl»*n»^Tt 9 hfrftfcr 
4*T, 'JA&7>©7-( ? o a^t/Klln. F. & Sun, A.H., *-fx>x(Sci 
ence), 1980._210, pp. 908-910; Sun, A.M., /7»X-<>i>1f<*oy-(H 
ethoda in Enzymology). 1988, JJ7. pp. 575-579 ) fc ft*. M 

«J70o»7t*B. ItA^ftfcaBBafr-*©** 'J-L- 'Ji>>»tiaLT 
»3Tfr *ffl I, Tt'T, J;9-ini;£©ftl&#fr«7©aea©fcS* 

H»bBn*Jftttfri><& tl'7X*£bo. CfljT^ ?oa7"*Afttt«tli. tt 

»©ffl£ft&*i;£r*UK*>lsat ©!!£©/;*><;. f*ttr:fl!6S1!*Jt5c 
bRi«. COHB«*» l JI«>*6*- <<->tt©7 ? a » 7"* ai: J: 0 ftllMt* 
hi, *R»fl©-? J> a ft 7* /K& b 9 — 3©«.*li, H-©r X fCtE© 

ttfiBifcllMiSfltt (^t 7-7 h) lit Ko y/i,v MJ 7 7*. bt<UB 



ft»¥8-507412 (6) 

? xT*fc$h/:fl*trT4awaatt©&^Htt77Xf- 7 ?B* JB*Lf#* 

una?*** H*. trcL<ii*9)aai:ettoa*£»a*ttT««cfc 

frflbftT^iftSIBttT"? Xf- v jr«WTR5jStt b Ell. tt^^o 
*©*C-f *>T«tt*ftfc7A*:/»tttt£r© v> r 7 7 h b*R0TttfflT§ 
C©ftffa»ittt*- ? Ati(a) «a*a«BRSS*f -&Q:i&B©fiB£lSO* 

*«r:cuT*fl*i:,iiarfl!>i:, feJn;/«/sii(b) Attn, astan* 

ft » a 16. «*lf*f tfnB©K*BB*$*.4©i:Wffl-CA6. *Jt9!ot- 
? Ali. a»i:fftt'Ji®£Sfcdh6ttV?/:liant5*&ai:ttff®* fc 
li»-©t'- ? A©»«T + »T«4J:7i:. £B©aB**t/. *fctf©t:- 
7 AC J: 0 5*. *h4B?©«.«U(5]iBS7ttttTi>4. 

7 >yA'»>x©aaBi:*bT*i:WH**aw®» * u»8a®— >i:* 
cft^iiisj-taifc© t Koy;tifciia'f*a«©t Kny^T*o»«, 

BBlcfcl»Tli. ttt'-? AUittOJltboffffiby ^/t-^^UaTfeit/S 

%) ©Ht- h 'J 7 m r;li«ftBfr£YA<tb. «ftb. frofS]eT4©K + 
#Vft»TT, Bai:»a-rc ti:J:9»**n*. c©HHfllttbi;J:4;&fl; 

i)L< u«aneTr *©ew*i:raitr4. c©aawaibR©H©w&ii. c 
©^ttfrttaeif fcii«iaa«f j:ae«ai:a©3Tttw©ftAtBjn:KSiL 
iniibTtii. ;©&B*/cusiaa«©aiftttfro4#a*«ttii. 
t^m) 7 ?xi/;ii»j£e*ttwfc ic;ufT h y 7 ? xtfc«B€aat4 



*jE«s©^ffi©»-©aai:i>i>Tii, ttft«a«at'-? a*r»kh:jb£ 

t4. «*(*. ftlST 4ttft&a»aK- ?/Kl'Hi*nf:ttBt*flft6 t K 
7 ?*f fcliB**©aH:H*ii6'fr. Jii^uafflfe, i2ic, ttrfiB*/:li 

jsav h «j 7 ? /:iiB**a«Bb. »i>Tf att^tr;aa-»is*W3 

t,iIt6T*6, ;ot-nii, BT37WW€-5E±i:QBr4 J: "5i:ttit* 
fr^4. 

*&uu. xiciEtt^rjttH J /cueiinf;ttaattt*« t r a at* 1:4 

ttTWHJff t#EU I, L < littai*©ft«« /:lift«ttt8ta!JEr 4**t: fcH 
«t6. *R»fl©ftai8Bftltf- ? AU, ttffSwfeffiigfflitt t*- ?/n,-jta» 

> k k*Mt\&) cfitfdna. -afjHisnai, ttioa^ttrftaaefit 
© f - 0 Articaas n/:aniis{s©fl)Ht«jttr a**, *4vwiffis©ate 
e*r:r. saw*, itaas n^eBfr ^«a$nf;». a«ajatt©uraB 

|/cUJ3i3Bt/ilitKoyrt ( '7fg7?x€aatT. h ©(*«»: 

a^tia. aaaoa^jiOKatttt^iL^nat. fta cw^ii. 

(i^Sttfl:>$h4'N#CjfflittU>fi>h©*rt©ttf-?AtliiTttU> 

ex ^ h©ui»*>»7Mtt$n*. 

fr< tx. *»»fluj!i:!t<»a#ttTftsaBfitt©t'- ? AfjuaataaL 
t, utw*rt©aa*a(trti:ffMi*:tt®fcffi?aB**BBrft£ffi: 
baara. ftsir.5ti^boaofr©fi»^a©a/>« <w^.«, tr< hzm 
>n> uttHi:«Lraattr*>a*«. j< ©»^cn^tt5?©»mwaflct /: 
*ja«afltuff*^n!ffltboii^i:u« < ttaaaeiittu^ex> h 

«'iff*^ftj2ti©c5fr'pff«d hi. c©t-? *«sTi:*n't. una 
aeuaavBBjflj9«Ti:aff 3 tt4. c ©i -5 1;. s^nca^. fro/% 



/:liK*Btt*ttW5/e*> H:ft5T#*. 

Ba3©fBJa^m^ 

»2H«, iiiKj 1 DT4arar:it9«»dnfc, ftaaa»n^a«B»« 

»«ttB©4Gte©atttt®jltt(perlfu3ion)fX M061t/7 ?T/Tl/:0 
T*a. »2AHli. t Koy^arv h y 7 ^Xta^aattftSJHttr^^f- 

7 ^HH©e;a^t77 h bojtaaKtt e- ? A<:ov>T»/:e*t^r, 
a28H«, t KoyA-aT? mj 7 ntflflb Koy^ytr, h ttffra 
^saoittf- ?Acot»r»/ie«t^r. 

* 3 011. % 2 0i: b*Lfc. lttf^H:fe^T*»l,f;-f / i/i'^Oi 

inAHuzjt-^ h <j 7 ^xfeesaflfittk'- ni:oi«n»bh/:e»t*i/, 
«3B0U3 7«7 h g , ? a-«Ka»ttB©fttt*«tte-?Ai:-n»T»*ft 

»4 Bli, feSa«$ftfcA*»£ttAlaa$ X hv7h7h i/>(streptoio 

t- ?*ii*»W5 icEttcaatirra b©r*^fc, 

*50U. **« 5 *:eC©«fit?TL. 1>^£T©-S©»S»* Btt i:® 
<I3ft, Tt? < *) >(theophylllne)H«off ttT4t/i:7eETT /A 3 -XT 
a»L/;7 7 KACBtr^C. ftttatttt f- ? A tftffl t ^attHBTfia a 

h/:<>->*y>*5F'77Ta,pLfc0T«*. 

a 8 H fi . ftS3R5nr;Hff H^HaeBtX h U7h7 h •> XSCreptozo 
tocin)- aRtttt««-7«7xi:»tt t/c»^c, 100 8 fluff 9 SB LfcAflt 7 

at-- 9 mnzmi «: ee© waewr a b©r 



r7 7T*LfcHr*>4. a iSSIi'O ? x« «ff L I6fc J: </ 160 (?Hit 

4. 

*9 0U. RftttKRfta v >B-9*ft*fco«f|g»tt©, 

7? 7 jaoaaytt, n *iofc&a«ttb-- 7 *©&«»©£*>* a 

»tt¥»©»#ttl3)tt€-777T , *l,/:0T , *4. 

* 100 11. * > >«Tf««trc5 7 M:a*n4¥sitnt©se»*r? 7T 

*L/:BT*4. *i/«B? oAB»ttaBt*L-ftBiaiitt» ****** L 
FUttOlll?? HO LI C<a»i:*«**»LTi>fc. 

*«10U, BlSfl (en) f tzliBLT (iEtfJB) (A) »000ffl©5 

7 hAttfef /;li(8) 500 BO77 haBIS**?IT4 ? < 7*2 7? 'J*»3* 
•J 7-0* Sa«©ff«tt©. BJSfl-7 7;i©#BiftttBUfci*4fi»7A3- 
*ajl£77 7T*Lfc0T*>4. 

« 120 li. i/ - httOf'W xqMzflA U/:5 7 h BB&* »tt t fctt 

r©m*r*3 -*jBflti:&<rta»£r7 77* u^0t«4. 

*ft9JU«<*<r-i:ftWJ:tt 0 8Wr4a>i:a Lfc3-{*«#ttT. fcffiaafitt© 
b'-?*<:|flr4. *©4*aatt©/i©i:. *ft!fl© tf- ? ;u*3»©a* © 
*tt*tf)<:fffflttttftfcj;£//f * littBtft Wictt 0 BBf 4© 
i:iLTi'4. *Mtt«Tttfflr«fflH 'BR* (protective systems)j fcfi, 
*R'Ji<0f- 7**»ttLfcB(*©ftJS*i:«fco-CV'4 fc^bf^ftff^tt 



»«¥G-507412 (7) 
5«®9. lEa»:f6©|gfefiey »iXA, suifa tt*ttfc(for 

ti©*>4te©H©fttttt©lt.5'i tf*.t»T 4. i 0 EB£ fi 4 J: 7 U 

it t- 7 /KPttMfc*c/'e<pngttu > f«t? r 3 »fl«±i;ito. fcitffp < 
©«at:u i *a.tt: bao-toatEtitffrs. in. 1 a-tu^ea 00 
a*«) ©&«<*h^osfti:iy!'KU»4 f- ? /tfr bj££nftsrai©ttjr* 

CCTttffltifflH f£»aa ft (biocompatible) j tli. B*ai:J5£tttf 

a* ©*s&©tt7j. m*n»0d*®nffftnir*«ftffl*®SL. fro** 

■VittHirB 0*©Btttt*«»T 41873 ***t4. ttBR*B*©B5Bl5« 

fc*a*tifc *(/«**»©* 4 atttin * -»ti 11, «rb--?*©ie 
tt. B/kttfc ic;tt t*- ? A«affi±i;i fcuur e- ? •bfttfiiJttfcB-cs 
i Lfrb«1Stf#ftttL>*H>Ll<Uttibdntfi'C£Tfc4. fr< lt. 

* Ufr *»tt«<D«J8eBihT6<Di: + &clt&tt t>©-C*4£Ra<*4. 
f:4*T6b--?*©fc*B*tt€ttT**J:™«(Mfctttt$* (MX. IX, ft 

Ifcttttffl CO OA iSttf. Cti**£BtT4B*i:#RU fc/Cf/ 



*4. *B9|c9t- ? Atttffl Uttt(li$«4c fccoSjfttfttBli, 

2 fcli««U;l 0#ttanTt»4£ftffl©H-r€:S*T 4. •<> > 

a '} >trB#lfl.f.#i:-5*.4v: c* ( T|, 2 ft: K-/<! V > IRC ft 

f.Lfcff.3i;5*. *4tMi«villH^t?^7AUiXf«at^4i4C t*<T 
#4. *fc»/iS>b'- tt»a}f4C t©T§4f!S©ttBl45liBH : r, 

t4. *R»8cob'-?/i.tttfflLTttair4©i:aU^ttB<3!)t, ^ — 3<0Bli. 
ttt^rjCSttCDSEB^r. ffl^l/y Bfc J: V*H h HA >B«-fi* 

t4. Dt*»teteft*3)tC!>tt(*t,ttair4wii!r<T§4. ffl t J&fcfl 4 B* W 
'*tt{*liB«B»ttCtBH:«t40t*T*4. K(*Ottfllfc+wi*>*/;U«fi 
H J f5?Oft^ttcoBBU'<AtttTr4cDi:fffflT*OJf 4, C ne©«?HiiE 
BIBOBff. jftStt© tfcll*A, fcJ:c;«OJ&*nii^TWflJT*4. 
Of-? /Hi t fFa»!f©l0tt(: J: 4di«*'7©»* t fcllWBlftBBtt 
hxtd-a) <&»iB©. Btt^KHatttSttbt < UB«r 
4©i:ttWr4Ct{,5IttTft4. * fctfoflffitt t/i: f- 9 flit U f b*i y h 
©/S«WWti:Urui/tx> h©ftgtWtttBifit4ffa«'i^Rtt« tl=. » 

Bf»*t4: ttsifttri, c©t(*a^ttTftaaKtt©b'- ?A.©«ffl 

r:J:0. «S©t»R©t.^^ * - tftW«i;B09tt» /;I18»T ft 4. * 
H»J!©b-- 9^U9B©aB€-»OC fc^TS, -e©tt»t LTB(*i:^Bt 5 
*i4B»l©ttiB*fcUB!a«Hflt©attt4X.4©i:. »-©t->A©B« 
T + »T«4. 

*»»«©t*a4ttTftS3«tt©b'-? Aii, (a) 4tt?^J:ffiB^IU»(o 
ol«ty)^. «ttB»<:ert5L/;ttflTf fclib KoYAU < rtBB^v h 'j , 
?**i:Bt(tUctt»T*WT437 t. (b) HB3ftfcfilft£*i r, 4* 
adttT*0. ^oB3 7*i:fffiEr4liB«n/:ae*ftItftBBfr4l»Bt 
4©f: + #/;. «wa»tt^h 'J 7?^bl'<liB ( y 1 1 7 M ©aBBt/:(l 

6 0.ccott>^Wi:Stt^B#licht*flr4*B»fl©b'-f/J,^»«L^ 



B*i:1Tffl'ittt?W»*ta<ft:^TH. tT, c©fl!H 

BB. «X.I/flia/r^©B«©t»B©tt*«©ftatt^f /ilitttt*4i4»B 
2/:lJttB. ft4l»llt«Tfti:fitt'.fttB. 0UKB*, *BH^, 
trclittt^^tr-SoffiSB^ff fi*t4. *»M©t*BAttTft«BKtt© 
b'- ? Artoafttt^WdStt^B^^ttBtlt-B^. B37Uttb*-?/tn 
i:BB«n/tan©B«B«6£ffttfeJ:tfBIB«aBr4©i:aU^B0rnV 

tttttt*tU-*(priDwry) ^it*i:4>{b* nfclS»tt© t, L < Itffi 

t«B©« «Jtyi:SMIB!lttt©ie»BBSh/:lSOifcliaO* 2 r©«Bi: 
aj.\ CBffl©tt!!i* f:lifflB€-ftaaRt4/i*3UHfflT§4. 

^ < ©uBeasn^ate^^iittftMiittttaT^tob*- ?^rtr:at,TT 

«UHITM. PC12BO (Cnil K-'<i sifi&l. frr>ZZTU 

> V >B©te«©^©i:flfflTfc4C t^?ndn4) 14, :>Tft<*Btt* 
€r**, B«i: J: 0 B«8© t ff ft J: aBB*»«r 4 /:©w«H H^©« 
KB. flKI/O-;/* ^:UO-7|3aiifllt^Cb'- UACRgTi 4. 

ff* L< li, &3 7tt»»a«fr©»&©ttBtffSftT4b Kor/nri0« 
lSSh/:7h'j, :;Ttfflt4ffl» rb KoyA(hydPO B e 

y/ttt©i:^4. BBSn^b Koy^liffl*ttX.4C t t>Tft 4. tl^© 

u. fr>;o©nffifS;*>fl<S!tD* n^v^*o«»fc u< u*»tat»j>>^T*4. 

b Koy**JBi£T4«fittti*BI*fflB©B«i:fc->T2o©ai:flfld ft 
4. B-©tf»iiE»©ft©BBt?rL, fr-?35-Y>l>J:C^5 : - >B©B6 
n-7 h y , *xj&#i:*0BattiJbfi4. VBTAf srttttBB^v h 'J » ? 
x«»©W(i-7 h 'J yA(Hatrigel;ai|i8ia) fc J: 0 b' b o y > (VltPogeruftO 

B^©BWT. £*t»JI€^Bt L'ii'B&l*. 2 /ri<««*t«ttT 

». t©B*B£i:g*f^4.4aaT*4. ««ttaBB©BUBaaB. B 



i:WMi:tfA*ft«. 
B8*BBii-»«KjEi:B»Lfc* r 'J ?ni«lTfltfi:tff U, K^Ttt 

an-7h'j 7 7 ascot Koy*+i:*fli:ttA*ft6« «-3^©«a«a» 

i:««UT, ttftff it** d'xt»B 9 aTrtOWiBSTtt'/aWfCiiBt^ttftl" 
«^ttttft<ft«. BBBLfcBB*«»**IBa<D»i:«ftBifc*ff3'Xl'»*i: 

ii, »it*B*f *«w*&t-7*©nBc*»T*< ct**T*«. 

0UIX. ■ 6*fti:BBL'xi'J:7i:. t K o y >w k g , 7 x jfcB&Stt** 
fl**Tfc< z 7**;/«-r b y ^(oh, t KoyAum 

c, ©ooffla^^^^-^^AY t n«ii-?nt> »*i:»«$n 

6. fiftlBSH* A6Mi»(tn«*1*t** i:»W*ft* * 'J 

70 t-Xi:S*L-C, »B-»»tHBBfc*K* 
Sfl3£ £-5 C t fcSftttfc*. «JtK. NCf I fcUPGF *ttRJl,T, PC-12 BB 

IA<OB». t»i:-ftBB*fcuaau«Si:<*tLT. *ffflt0«B»*»iS 

<oigtfmxA**tttt©': •-fcttfl**^*' eft 

•iaflSSRcDBBiJII*. ««a0 3 d- — »ttBBA<&fit4te»t U"C»« i: 
B«* ft*fr. fc4Hli«B8ifi«t tt7>'<7i:J: Ottft* ft*«fci:-»B 
*ft/;BBtfclifflB©ffi£d«!>ISi:a}ai:Jtf&aft*. *U< tt«IStt©nv» 
BB* fcttBBU»i:B**fcii»»X20nrlBKB«T*9. BBOOf^H 
»i:M«A4J:ii:«iftl. BBBflcJBBT*. afr»tt«©%aA«* 
i:J:')Efl$ftTV>6*< Ort#*tflB#C©*»*tf L. 5>yA'OXOg 
BBfc«tC/«fl 7 oz.e»tt«»a<8i:-ftK»BT*>*. c<D*ft**TBB 

t u ta tt u a tiaei:, aaa* fcuffla*ffl«(tt*<0i:+0/xt koya 

7h>i7 7 X37**G«£-7 ArtTBBLT. 8* tLT 
it/»**)A*tl*BST6. fe<DttRTTMl, C<oaS(tt KoY*-? h 'J * 
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7Xli*i: * 8WB3 ft£aB0B«©B«tt*0»t 4 Oi:BU:«M XfcJ; 

eaffiti. Ii:> c<0377 r 7 7acoftfcix, tttf-7 Arti:*it*BB 
*f:liB»75*7-©*--*atf<oa»*5Jt8iT6 <WB, tt3T?h'i, 
7 xuttiRS* ftfc«B©E!«*&it U, frotoeUtttttTrfi) . 
flKflWxk Koy/vo«ffl© 1 BuaBcaHrsBBrattAT**. T/V 
fwdttfflt Kay/vt. ttA1-^8«Ri:0fir*fflft08Stt«tM: 

*a*ci*T84. WAfeJ:y»y/v©»iattu. tt*AaftfcBBUBY* 
nca^s^fbdn. froea#ao«i:si£ & n««fc«BB(i«BBi5«): 

S&<t*ft/:t*B*at*T*. ZQtir-lT* bB077X*-#B3T*i: 
fclSfcft*. coj:*/i*ftttiiMiT 0Bff**00BB«0«4i:*i'TffN 
T*4. 377 h 'J 7 9 a#fffcL>Xl»B*i:tt, ttftn^WxcrtB 
i:Aitttl t-3-?«ft L. S«*'XBB©**<Bf T 'WacDffi»rt , CSai:tt 
*r*i:«lf'xi*. tt»^t*o«ifl)*T«)*fttt. Utf-7A©BP*Bfc 
rJ=">K«ft1-**BK«£T*ti©*CT. B»7**/KOrtK«>ai6«UJ;0 

wasti*** xooB«a©}Btti:*<. B37«ic7rt»^>Btt*<ffar« 

«*. Mffl*«ii8M*7t*oni(5*i:MI!«h<fV«. HIT BB 
a>yBB'XB**tt37±*liB0BBan. fr< UT7/H i >BJacO*|ETT£ 
r*BBlBi:ftLr»L< |ftto4BB»ffli'B«d h*. 

BB797'>:>i'©**SiiB*«!>7"5yy> hnB0f60#oB9EOttlBi: 
.fcOWBSfti. *RW© I BBKJftli, HM4Ht-H«i:KtTI 
6ffl«77/> > r|fcttaB7 7*>-©fllfl>Xitt, c*fl*ftfcfitB»tt* 
t>oj:->i:BaB*MHt*c ti: JsO«B4*i6. -«C cn«. BHfii: 
ffHSft* f- 0 *i:«LTttB75*m*B, ft t>ffW):i<BW35a mlUTOt 

^ xroffl«7 5 r> > h t Hfiri: t *e*t*. atflanfctt»B<oBB© 

«l»tfeli?nt-li. »**ttfflLTttttB**-aBfc*C/'ha'xaa 
BBBBBflnCBBrftCfcKJtO-wnKHBtfeBB *»BB 
B*fcllH*?oA8fllttaB) *0BL. ftl'TBSA S n/ctttttt * 



*«fltt*ir*>^T, ffllfi '«» (aggregating) j t UBBO 7 7 X ^ - JB««r 
MT*a»«*T*. ? 5 X^-^^aT5BBli>ZJ»B<0BB», 

Moa^b»ic^t». cn<ii*»-<o* fcrt/h-B©B««i:»«* n 
TfcO. ftvT'iifl0;&fci:«tOWSm* tii. *rc, ttBBlXB»i:tt'BB 
l/cli^BBB^ LtH. fti'TffiSO 7 5 7,^- <t < %t'lb X i cfiBd * 

lfftti:«9 LTW 3 -100 BOBBtfrfr. ABBCIt. »75X7-!irjl0 
-rj50fflOOBt^t/. BfiB$«i^BABBOttfflll. tt a TWTOlS^tt 
ttBttCBSL. frottJ»BBcDtfftt^«»r 5/:<>j:W«Tfc6. A«Bd 
h/:ABB« *0^«'/»7**n.©Bffl<r^tttr*, «*IX. 500 BO^-ff 

siaattA*. «icn(2io««) ©rt 7t^t-4Z.5tr «. :nt 

littsni:. SA'iAfiBi 0 fc* «* 'X * * <S 1: SB « 3 ft/: AttBfc*t;» 7* 
t/itt. i o»Ifi'/'«» + >yet*i:*« 1 - 2coB«T*0t#*. J:0- 

B»*w«'<7 * > rn, «jE3 7©jBft'xucifB*ft*ttaartB©«U'po 

1 *=IBfct4. fit'HBpO, i:JttTaS3ftf;ffSKU^^X< t t> 2«Of1 

Jtr, J: 0*l»4««7tAT^ X/><B-ttOBB€CSr 
t#. EDBIt-f>77> hrt©J:0«i'BBa?«^t*J: <ftS3 ft*. 
ttBJOfipO, Ho0M?<K BAKBTttlteBJ: < «BT« 4. 7/p^ 
V «J , 7XOffttli, EiirtBOBB^aBfciC//* /:Htt«XSt 

BABBUBB& UTfttStt€rtt«U, *-3»«7>»fc J: C/ff fi« t» -> T, 
fttiEff/XB^Tr/ts-XlieSLTYyi/iyy^^Stip^Bdft^a 
BBAJKOBBUtt f- 7 *i:«B*ftftBi:KB0 9 5^^-^^ X«TWfi 
»3h4. R6|U7'i , KBrltt) C J: OMR* ft/i^ffi </-f T*<- V(Dlt 
betes). 30. pp. 898-903)i:J:0 t /ili^B'X^tti: J: 0 BttTft ABBc 
JtLTIiacoJBB^-f XII. «RS(OtlI¥ff!)f»a^tt»t L-CB»tTt'4«^ 
®^^T*5. tt7 h «J 7 fcUT p ij ? 9 XlfJiSttWfcttBB 



itfiLBTi. dJR'X^IX. *l'T-7 h , ?7,©JS€-»J6d^Tb J:ts t I 

*. tt»JH»©^^ Xd<S25-75 tf m, »t L<U35«mi;iir« i-CJtTBB 
BTSfct *. BttoBBaftrt»/x^7*^>Bttt. *t>Ttt»B»:0.5 - 
2I0BAC t 'X ft £ TflStD t. ttBBtt*-7/V^»-ffl*ii^, »fc'-?^*a 
cCUTWihL. Bf- 7/W^CaCl, »ft«t> i:««T4 C ti: J: *), *®fi** 
B » * * * . 

-*BB* /:lilfi«li. P)KTriffiamcD*ft»fl©t*- ?^TttfflT 5© 
TflE*B< W»dftfcafiiOfcJ:UBB±0'<, ? /5^> KtfeoBttttt 
CF«t0«(a*(0ffttU. t'Xt»« 7 h'<-f*- rfitOKtt 

h»C3Bttll<D»fi[. tt*fciC/ttffl»:HT4**ffiC/u»ttUv^7 7(Hania 
ta), O.P. 9. Can. J. Ned., 1978, W, p. U28; t •> a - X(Matthewa), P.J. 
S?098D. Sl(SR^i:fcit i «ia<7>* *A (Recent Advances In Cera Free Resear 
ch). pp. 61-60. X ATC^ffiJ6«(Tokal Univ. Press); J: 07 4 t 9 «. a> 
77 Ko. y-r>»7-ASPF x9-fv77U7 : YT-f>7x--7*>i/-tt (The 

National SPF Swine Accrediting Agency. Inc.) OKfittT*4t ^ 1 tA7 
Hf <f->i^x; > X (National Accreditation Standars) EC 5 

Hdi:J:0. 7 h y 7 7^37U£r:ttB»aft/:0BoBffitBftt, h L 
Ul««r*t>Bi*C-ii*«T*4. «^IX. BBrl 7 r y 7 7 ^(ECH) ft» 
f, tt««d ftfcaaottAWttf */:ii«to«ao/:»i:flS»T8 6. «4 
aoBfeOCfttaBT6fl!)i:1H:aUTt'4E!ai ffl»OB^^ft1*6<7 > 
7 >(Klelnoan)t|0U.S.P. No. 0,829,000i; ft^ 3 ft T l« 6. |»3T7 r 'J 7 7 
^(J5)/Stt t fcliaBttOOIT n^ixaftB^i ^UttftBBE^tfOy 

U( UttHBd ft/:BB^OSIi»f r:li»*0«IStrBa * /ilififtT 4 
Xttt /:U-&fiSttffoy *-"tZJLZZ t^T84. fr( LT, CftllftOBC 



R»-7?n7r - y3o--MHf(8Ksf) *0tlttK*ttT* 'J *f -■ '< t 
lT*»T6wt*<«ft-*hTl'4, K> (Gordon), H.Y.», *4 f-t-(N 
atupe). »9B7. 3£6, pp. U03-H05. < LT, »377 h ') , ffXUAftB? 
(MA«. 7o5?f>, i ftlH>&j V >-»JSftB* 2) . *ft«»B*. 
tUMJBBtsa&ftB? (transforming grouth factor) fl (TCP 0 ) tfcliflflJF 
B«fc** i/cli*t J- (W*l*\ ff^7fii:«HU; 

tt*fl«oif rtt-aittiT 5 ^ * 7 A- * o a - >«) 9 1 LtOSST a $• c 

n^ttffoftofru. t /;«t*iii*iM:«8T*oi;ai-c^*. 

w*ix. ifaet^a»toJafttfti:(sii»i:iB«r5 c t*<r§ <*m(c 

ei). Z. V, T-f < 7 < ->t /H--*f >X(Artiflclal Organs), 1988. 12(5) , 
pp. 388-393)* /cuaafctflar* C £ A<T* CJ Hf 4 -(Rlcordi)C 
r 5 > X7"5 > r- i/ b > (Transplantation >, 1987, <<5(6) , pp. lW8-n5l)J& 
? □ £• fSfattteRjfc f*H/j£fl B-f(NGF) . » ? o /. SWtt ai*JO»* 

nr. ncf *-*&AU;a«*aiaA<tt«wo»* Ltttffl-ca *. 

/:BffllHO'J*-><*LTttffit4Ct05JlfeT*>*. C 0 J: 7 '*«*!:(*. « 
3T|lttB*fcli«a*airT*fcl'? *0 fe, *6«W*n/c|lttf fcUfttt 

oftdattfittot-- ?4-*&ttL/;3*ofB*c«av**£Wfi(> l< ua-fc 

c o J: } ttMi:*i»Tt*. «W3fW:BO. U > r fr£©ft 

5GSfc^ i>* 1/- r (down-modulates)* fcUfflST ({lUli. Ot 

-*£tt*xo* Ktt) ifc lit* AVIS OftftafttflltT&ftB (fl*li\ 

fli»E«H*pm tamtm-n h t-^tac. ft&atfatifcafc 
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aftttfroftttaRttrfc*. maaetatr. *->*&t:tt art 

sbb (a*, n«) u e*tttit3 7*w*6^«iiiit us/^i> koh 

jer. it>>TV, r©atKaa*tt**Rr**. ttt-?A*Bau;«i: 

a***{>oi:f ff * h*ftB*r>EE©Hfc,tC/*08gr, fcJC/ttt*- ? * 

Taa«Hwcoi8H*irr**9i:. »y t * » rtRttr*. u>tfx>^i 

*Tt»*^lftttO*4ft£*fM8B©Efc,fcC/*OBarii. ttf - ? 
(*(:. -^ciif OflBCHB* fiTV>*BftOHctt& IT, tfcffi^TliP 
^iHOH-tt(B)^ uu •> ti> h jJ*^0eStt£ttTtti:ftt*'/B7} 
©»i:H*lTi«4^) cttft*$. ttHMd nfcfflB^ttUi/f x> H:*tL 

(cytolytic complement attack complex) Offl^ftbtfrfc/r-tSfl^at^JtE 

ttSfflfflWoKwcoii. BS^tcnboai^e; 4oi:^R^«5?<J5tt3T's 

UHWCOli, tt3T^bftfi/o7'J >C *»F*t*«BnK«aM:t')Rr*#W 

< o*^ft<»at4. si'Mwcouftsattdnfcae^^irtt 

MtftnETS*. tt^T. lilfClq ir-f XHToetroOttttttjrt/ilirtMat 



7*';>CO^^X ( ^150kD) t fSl SflEO f 7: tax 47C* 3 O^^-^ 

a«L/il>7 h 'J y 7 7,* filJK^KfSr 4««tfl!fflT* 4. KJ150 kD*»(D 
ttlStttfiSnj* /c(itt» »«JUttl» t LT COt- ? /^3iSt5 Xhh ?. * 

f fc8#*Itf*oa*ua* L^sjtgttJ^fci. :ottto»#i;fct>T. u 
11*5/07-') >m (ni,oookD)o^^xjro^to»^oaa€^i8t-r4 

/Mmacrocepsules) $ r 4 c t ^^Itt t T 4 . :OB«<5/:lii:, f 7'in 
j/80-»oo kDfcB*. 200 -ioool t < ii2000kD85* TO^^tattfat b-3 

Ac. afflf /cliHSa* (v^ty, U 04*«^ttf^RTSt, COt4 
IilH-f otfl*&htfi: J:0«tffl«{:4X.*c t^T4 5. ftf\ ttf-?>vt 

i;^r 5(Di:ttnjri«Hu. tt»«$n^t -? *#\, ^ tx> hoeata 

ft tit bSfrottffl«t:!T8 3n*JW:Ii'TaKd**tt«Tfc*. l/^i 

□ yutttTi tco) . it/^-^firttoftBiHtttf^-t-air*, n 

t:»« tfft=IBtt^'^-ni»liaflH:a*ttO, 0*7*7 > K5 7r(Brand 
rup)J.^. K'i ▼-/*> ?(Polyo«r Handbook), K 3 US, yaV-J^y- 

m (i/j-A/B 1 )''' J: CftiOiU'Jv-ttUii. 98 



? /u:ft4t^# ^ >b^ ToaewiB ui.t^jTfeo, 
Koy^fcj:cf»5Tatt7'7 xf 7 ?j)<fiibntfc0. c n bii > t -f rog 

«liT^^>»« (fc KoyA) fc IV?M/PVC (ft5IBtt^7Xf 7 7) <rS 
*T4. 

HZ II, *Rfl0£f*a£ttTfetta«ttO£- 7^«0BaT«fflt5ttBU 
»tfittt, L< UffBTI1fittOi/:Ufe«IRtt«»€r*l r. ASM* CO* 7 
'iff»ttBt»tr-s<BK»t:»B*n/: tOT*«. toft. fciC/Stt:- 

? /vofi«*fcj:c;»ttnottfc'-?*ott»*r->t. +»ictt«ttt'»Ttt 

t- ? AO^I*aftttic»IUB€affT5lBtttO*4ttB(:J:**Ofi*i/cli 

»£<:. » t- > Aoea**6-n»«aii. »«ni:u>ex> hoeat 

oaao»B^4X.« J:-5',ca*TJBl£3n*, CO/<5 / - ^U-Bi:ii»« 

i:frnrf»d. -eoasBii^wrfci-NftTfti. tt^ti 
> hw«cHea^i:aar<5«fti:u. ttb'-7^oaaBuafltufi< t>L< u 
*sittT*>ow*. -oogisBfuttu^f x> poaBA<tt t- 7 Aorta 

^7^T*4. W 12 -eatt (open-textured) t h II 7, # > y «oaffiU . 

fit «o^f£jBEfi€<8a t. -7jr¥»affiiia«!raBi:J:*a*oaft*? 
^Bihutt*, aa^aaicj: 6a«oafia^(i. %aflito7t»^iSfiA< 
ec4«#e»*. sar^iTfti. aafi^+»uue- ?/uo@oi:tta 
auoauaoitat-e: l. ttH»*fir:BBt u>ex> h©#(*to«« 
o«tte£r*iimtt»<*5. 
ao*»©t- - ? Aar7»ttfc«m5i:n*««aa»«i5»t«»Tftc t** 



II Slit T 4 f- ? A totter 4 f- ? /VSffif fcU»«U4>tt < t t> i ™, » 
*L< li2B»*tt*4fcJ:tfafe*ri K It 5 811*8*? ~< # Tft 4. 

M II. *£c *OI*tt&ftfct'- jM^arSBiffflftSttlo-SfcacPfe L< 
UBfU UiU/t fclitt0«*ft';fiB* fcl*fiacatLT«Ft U'BififcJ 
/;li«*r4tt»£*t/C t#T*4. MXIi, feffifiG© I «W 

±(oa^sf c*tr4ttt****>4c b#xs 4. KraiitB'irfiaw^^ffi'itii 

Will/'; >*/7-f >B«*JEB*<TNF) , fc,fcCM >*-7*o><IFN) c 
it*$fit**I*T r 'J 7 ?^5t«*««i:*tDT# 6. 
d-C Kttfti: t (>T»{, 7 i) z-f-yj XChrlstenaon), I. «, J. Blooe 
d. Hat. Res.. 1989, 23, pp. 705-718; 9 •/ a t > 7 > (CHrlstenson), 1.(19 
89). Ph.D.»X> 7?7>ax/<-;/T ^ -(Brown University). Cftb**R 

tiRtJftKnra, ; tutstzaa* ft* ttiajfctf««A<as cater 

h ©di«4:©Stt tr4«£ <9Ui*, 5 >r"A 

>-«*ateBa> cat u». t?c*t»»ri ^cifif 

fcff«tttt©fi££- JSBt 4 t . Hf&ffl* fcl*H22ffl*cli, Ei:||f-H 

©wirttoft^iittf- ? ay ^ott ttW©aA*Kitr4 

:ti:iD. fcJC/ttWIl* ft/;ffll# fcUtai*©ftEK t ©lffl©?r« ttfeSfitt 

a traitr 4 ©i: tc * oa/3i*ft4. c©a 
a^oi i»-on*u«i4: h#xi iw. tt'< 'J t-©flftfr©«cfcit4 
ttttftfcJ:C//*/:«tt««OBII««*€B5±r«©lc + #U)»<<tltni*« 
*>n*. c©fflJ*©B*u. 5 -200 ^©iBfflrtcfcO, 10-100 u ©» 
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ffl<D»^Ji<lf J t < . 20-50 o ©«ffl ft ©JJ *A<ftC*f * U'. *ftW<0t 
ffttTlfflia>tt A»Kl®«(ADCC)) *sj:c;«ttl5» (GUI*. ttfr-ttfrttWf* 

«/ve«a/s«) c«k*a«*ft*r*. 

Mi:j:oiBf »was ft *tt«a<ra*jafi**c«a, u^e 

x> h^ttt*- ? Art©&£©iafci ^u««ac5autee*att^^$^v^ 
«o. cn*uau*ft8B!t*ig;*tfi'. ftfiieftsttjsat^r^ct 

*ftffi3ftfcK«ifcltR*ttB. ffi;M7l, 4 > > * <j > - iSff ttHtttt 

JR*9*<*0, ::tih > y * >) 5 ttfc#ttfl*©fefi*c io« 

»Sft4. 7T^(Fen), H,-y.V, 7 ^-7 (Diabetes), 1990, 39, pp. 51 
9-522 . 

n*tt«*fcitfi«iitfi:®*A*-cft4. *<©«*, Ha**<*Aa«ift 

* fcfiffl* (EPS, f ffljni U i/^i V h tlSIM© V + -frt>0>, ttnttku 
>t'x> h t U»«tO K*-fr*0ttifet /cllfflU) *ft"Jl©fe 
ttJIBittb'- ? All, ttHWttU;/k'x> r©ftff»W©#**U:, frfr4Jffl 

Bt/cuaaefittrsc t*5rimr*. «->t. *R«©tr-*vnitt*© 

»ttttJfii:j:-»tte«Ll»4iaj:i:* < ©«<**tt«T4 C * t-TlBtt * L*4. 
C990*<:ij. ^«a-8Wco#ni,000 aT©a3afc(*0SS K+* 

dtent*i)-a*ii:*f). cn^©niiAifflja*<*je<wi:«o-caacft(2 

i:ff«U/c«*ca^n4(2;5i:llH^4C C©m«fiC:ili 



■S©li. IgG ©frTli&f-y-, h«teif:lifflm©ttB»»t^r4©i:^ + 
»T^5fr^>Tfc4. »i t < liEllffllitSt/**^©-* ? o/7 7-t A (Ad 

*»*lMi:W***ft«Htt*4*.«C fc*T*6. tat, 
A r I o> i: * R U J? II c © ft (SE«BJitt t' - 0 A* i IftMt $ ft 4 C t 
tUi. -ftb©«j»litt»*«»l8*«i>Cip t-t*. ft«tMlft»ttt fcli 
Mfe»ttant*C«Ttt1*ft<«0. *J6»B©ftgEtflBTttf-?;MiCftb©ff* 

±£t'h**A*>, 4 3. xy^o.1(xf->, 7A?;^ 

vx7x'j ^fciywvuiH^vt, raa* Yunnan s^uim^dttair 

*a«s©«j©ottcfci-Tu, f*«»©ff»c j: ofttr 5K*©»«tt*a 
«ri. »«*©K»tiasr4 tntttirmt h©r*©wu7 A-y/w 

ea^r*. 

ft**** f All, »»«J6ffA<-a-o >ttl««/:UR»r 
4ti"jncic4^tvTi»4. «-^^©Ul^i:fcv>rii, cftliEcR«ntt» 
«S©JE«CS»« , ; ftliEctt«©Batt©/;»©C5ttl»Cj9-) fc**J:ffl 
5c«ifTL^x a -D>i;{,K»14i4. 

l«a*SHttO©te*Ali. (i) f*-7**»i a -o>i;lfr**'J*«ll 

tttt«c ^«<»^ftTi^S^llSa«ttffUJSftB7. >^ 7»%(cllla 
ry) rtft^ta^. B-fi ^©rte^SH^, ii-iJ^;^ M neurotropy 

»tt^ft«tt(S«tt(excltotoxlclty)© j Ktge^AC&i'?. / - * 

an*. -j >aiifttti£ttwc. ia/ifcaattot uxtt^ft 



T^4K©ffl«f*ji:rtAur. > k >i?iciiau^attwa/ , < frt««ai 

*»tt««J©IWC^R^ - >©««i:j: 9tf»tt«t*ft4. 
«c, /x>f > h >«©ajWStt© I oiiOB©^^^^^ (^>^/p/(San 
berg), P.R. 9, Hed. J. Aust., 1981, J. pp. U07-U09), R&tiMKltt&tT 
AMcfct^T ta^n* ( W^/t-r(Sanberg), P.R. « f Exp. Neurol., 1979, 
66, pp. WU-tJ66). +y<J>»t > . i^XfAIDSJ-BUfi^lcfc^TAIircR^ 

a«Tata$ft4. 

:ti:i0KIHf)»«|attB»*i:4iih«. JftKtt. ttteBii^^ < 
t b I «©0*, SPS**»5(ba3lc) attffttft^fiH-f f»ffit6: 
ftTl»4Hff ?oAafDttJalST*4. ? o/.Rftttaitta4© t C 4*»t8© 
te©*»H-r^ btfitfLW*. *»M©C©Ottli. '<-*>7>«Offittta 
• f^;Ai:#«Eijfl||», K-^< i >*#»r* ? o/.«ftttte!SO«ffl tli 

5ir4i^c»rt3ft^a«yiffl88ii. c©+y "J >&a»?*«8!tt©to--? 
©*«ffif4<.4. U'J >fr^BR$ft/ci/a 7 7JBR!fca7'*MtLT ( « 
S^BflVcftau. '<-+> 7>«CM«T4»ttSElt^Kihr4C t (,5118 

*J6«B©?i©oaTii, tt»«*TAii7< >7y x-naofia^^t;, $ 

* ^ h*«M©Xa - o >li7 + 7 h ft(axotoolzed). Iftli^ft 

fc*tfaB©ft«£t ) /:.br, c©*rAut h:7A7/>^7-«ttr{i| 
«<0fiiaKT4MA«in4. »H<li, KCF f»»r 4fiBtlff r 4 t* 

-ntijMti: tnjioaftts^. HJ^rtttaaB^fNCP) ^4^.4. *n 

<t (<«A.li. 7 - 7TKIS((Large T antigen) T©]BWeacj: 0 ) IfctsXU 

ncf t*ar4J:-5«:»e«i;*ftift/c»aBRttiaBtttfflT#4. 
<«. »ttiai<a^aiHCF *4«T4 jt7t:as«n»ft$ft/iaa»ttttr 
*4. ^©aa^aftu, bb«7 h>j 7 ^fnciu:?i>9?nNH, « 
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llpTPjTttffllBf TM*fcJ:C/*»»*ttft-r4C*e *JIK£ L, 
ftf;HGF #tt i> t V ? htaitttftLT. l^tx> KOttRCllilt 6: i 
*SJtt**4. ttt-^AO^ >79> httliSU >ffffltt©~* ~o >OlE» 
* Bhfc I . COCttt3 , J>Ttf-*h5>X7x5 - -tf (ChAT), £ # /; 3 > 

cfEit^^t^tcssjicaic 4) *£*4. 7< >7"yx-R»o 

H:a«i:ttONGF *fi5* 4i. tt»to0atm©@tt»<<8« 
?ft4 C i^BS* ft/; (Wills), B. Behav. Brain Res., 1985, 

'7. PP- 'Hii) , *fc«JU;fcl.Ttt, NCy-»fcaR|fc*ff*4 t'-?M7>»« 

&#9{ft;*h4. Btt>*. *JEH©t-- * All. «tcDRffl*i:«etflf5):NCF 
*ttaiT4C ti: Jt 0 3r »U#*ttBi:**T/w •;//>< ? -80*«0fcto©i& 

«0«i:ftr»-i:ML*if hi*'* *«i»£*tt, BRB* ftfc»60«*fc 
*C/*t0A*ttSCH:«*rt»Btt, B*fc Jtf&e-? M>*tfttanfc£ 
JStt©aaT*>4. *ft9!0feS3*rttt'- 7 Ml. £ «J*««tt*« » U * 

IfcttTfcOl?. WAKHBtt, PlfftiL Wfi, ftB*fcli*tt 

5JttT*$. t- ? ^e»«m:E«r 4*6. »«L'c7-f h^qh t 
- 0 *0 flM * s gc r 4 J: -3 n feft % «jt ii u ■> tr x ^ r © ib t R * » ft* 4 
0i;+»i:'M««tt0»ttl*H* L< ti\>. B-afroiBtt, HXJiffiE. '<7 
f-fctt, Rfftt. Rtlttfciy?!^- HBtt#*i*««J:0-i*tt***.. 



?tafU-507412 (11) 

*6HB»tifc«ifi|<:. Wj fx> r©&**fi*r4Hfflteat © + »'*!** 

«»*5;it, ttHBa6©£ftttac/i:Btt*B&T4#»*<>4. t*u* 

tttW*tJBttr4©i:ttfflL/:ttt4©ttB.t©8|R©*j&«. £T©« 
fti:$fl<T. *©mOi:©ffl&*«l$r4Rri*'Xls «-?A>0«lBtt<>«fflT 

esifc u< mtur*. *Btt*t*«-c»»i,fc<<A-7 /w*-oft- 

#>Bfc*i:Wftl,T. tiai:ra»3ft';B**:©B»»«©aBtt*tfr4C 
i»<T*4. cfii:j:0, Bfl»ftfc«6t /; tt«Bft<£&tt t '< 0 , fr^fl* 
l*7>*t*>->>A<9E*t,oTttt--*M^fla©B«i:»B£ft, %«B 

C/*©ttf8©*«U 7 * < x 7 MFeithrul), H.S., 7 * a t i/T (Anesthesia), 
»987. 02. pp. 23U-2C2 J (/NASA Tech 7 'j - 7 a (Briefs) MSC-21U80. *B 
eff? WKS«(U.S. Govt. Printing Office), 9i/>r>D.C. 20U02K5X. ^nt 
l«4. crt.i**fc»flc»***«tt*. ?o->«n* m «illPC}2«B(;ft 
"Hot L T . a£fii:«rf 3hfc^*ro t*>fifl*tt6l6*Kffi*i£AT\ 
afU;»*t?ati*a»r 4 C fc»<T$ 4. NP0-17517 NASA Tech 7 9 - 7X(B 
riers), Vol. 15 II. p. 5U . 

tofdueoo «t*4 c t g lis 1 i fcuttfc© t*-?/n><u^trx> v 
c*i: J: iftffcst-raihr 4<ou+»^^ti dr^^^^Tfei. cwf:i&ic 

tfc, W»««»*tl* t'- ? /vi:lfl*iit;c ti^5It6r*6. cn^cE>»« 



^^y 7 7) ro»«£5SflET* J: ii:, ttfiffl t tilt JB2Zfltt€ H» 

r * j: 7ictt«:t»*. jf < ojBtti:?fUT. c n b«aR**<tt»«aai4co 

»HiMBfli:}ii'T. *»»B(0»l|5Tffi^ftaaKtlk'- ? All, 

*& B /!©W * U^ftOaBfittt- ? rt-t '7 0 D^7-tr;Koacrocapsule)j tflr 
« Lfc. ;ffli^'*7?o» 7-tr yHil^ I — lOu I oeffl^CDW f Ut^ft'M** 

0«Htti:fBaUT. t4««U-«ti:7 9 o ft 7te JV *lfctt LTHJBWT'/l'. 

©lit. *«±0@iRttA<^iJffit^4 *7*e«IC* T»*i4U« 
^*4. i^:, O'h»F!i:K«r4ffl*0*8ritlDacni:iCl;fc«ffi«O<tlD 
*£9tt*. nntzti^X. 8®»0^0CI<r'T*O. 0*©ROt«r'Tft4 
^•b. »7*/V<t$n4*S*e>*MA<t|*T4i:oftT. tt ft /Vft & fifctfl 
*i:*teittadt?4©i: r»'iaffi«t^X 4 i:BT 4 » 715 4.0^^X1* 

ii>-50ii. L^i0taa-v0«»^c/ictiStt0a:tt<: if 

XO^avjfjDtt U:. 8tB«f it<»rc ii:J:0WttL»4 J: 71: 
Sffi«i:it««i:*»^*l^r4A^T*4, fci'TiEffHttflt 

i:u. »t 1 kga^; oj.ooo -»o,ooob07«< ? Dft7^/v (flfix.(f. 1 -10a 

tett/^71:^) *&HT44Ba<fc4. C 0 v 0 □ /J 7-tr Aftli, @©## 
to* 0 o»7"t *Tli, t"~ 7 A 3/: 01.000 ACQ £4 -h fr"9 500,000 AfiBS 



€-®ittr§4T*4 0. 

*R^©7?a»rt/Hl. »0* «y±©06tt*. fr«-3Cftbt4ff*tt 
Ti:tt»T§m"3 7?o^tAC<E^(J!).4T, -7-< ? d 7)7** (^>(S 
un), A.H.,j:exitt; V r-(Rhe) t C-K.. U.S. P. No. A,7UU,933) c: II B«fl $ ft 
4. aift03-fftt*»«T 4 ^? 4 ? o » 7t ^©Sfcf: tet»T«« d fi 
4««ttl4. SJ&0C fi^^*7l:/tSrcO0aiBftt^O' J;0t>'I^V«i: 
WHt4. 

i:. *»W0e- * mx. ^±»:»n;tfc. JE*-ttfftt0. ISKttifciiKt 

«0(,u< KJB*fg»* nfc, ««M*&«-ttfttt0*at fctiaata*? 

S(!*cefii^:lllfl«t9(lt40i:«l8T8«. ftSaBrf^ftOnii K +■ 
- (BP 5. SEA. tt4afc«tt/l&«aa*/:Uffl«tfi*t4-*OB« fcliB 
«) * f h oT0Bt4taC (EPS. S fcfilcRtt * h/; eat* t; * 

fE(t3fl^ffl6i /:U616«) Oflhfr^ B ? t\ 4, itO(l|i:liKT. 

^i'it«tton»it4isu fc4^u^i^rt»Bt8*irj»b^^'Ctt4r 

40ii + »'il06iat. -»WK«»BftttTTB«L.. B«t4Wi:aai: 
(mK\is ^>9X««fiW0«J**«. g/;«t^X.a(Hao'S) F12 

*»««0tt0BIBi:fci»T«. Bl7?oj)7tAli, *tfr^0*«^SR(; 
Oeni:»t7t. tL<liB6)6^»t»BIB. flPIiLlf 3 U * r o - A t OfflSf* 
Stir 4^ 7»:ft«0^ >^?0tt6l6^0«fT*5II6i:r4i 5K. *0«P 
t-tyry, H:atB»L^B0t0B0ffiB^B^t4«ft*fco»tt*fc 
7tOT«4. :oai:HaLT. ^ynoJBtt, BX.IfflV.f-a-7tti/:U 
^tt9A<>7i Li% oTftao^ttuc ci:E«T4J: 

•5^£B)0tt«i:ttoXltaT§4. 

*R«/i0£*a#ttTfc«a«tt0t*-?M9 3 7ni:eaT'*#ttB0Bt 

/;U«B01 ( BP S . »tDS«) i:«?l€4<4<»OlfV7T?^ll(i) f 



A©«M XfcJ:t/aflJ{Jtt. (2) ttb'-**P?T©W*aHfttt. (3) 37 
BttSrtTftft. 

iE»-«77M (BPS. * 7* A©* <***</»«]&«) CMIlt, 
BBft^©#aBB0©ttBfcJ:CWB»ft, fctf uttBBfr *©«»©«£» i: 

©rtStl8^©ttft«:*ftf*iSU b'- 9*©aiEBi: J;0«HShti'4OT. f 

Bi:&t>ft5*©*?, tth - ? Jl^©B*©ttfti:J:OBfcS ftft©li»*K 
*Tft**T*ft. «£©©»©»* RftuaR*nf;BB«u:ft;ET 4 

*ft. tt*tt«i:Htft77tttfC/i:S*U'tM * V XWilson), D.F.*, J. Bio 
1. Chew., 1988, 263. pp. 27l2-2718i:5* btlti**, attB©B*5fHi. 

itt- ?/Ko*fc,t attains or) *Ar4Jainffl»fre©ttttttauis 

it/lfjttt^t'-? **©*&»©* tlfcfcff**. * >(Dlonne), 
K.E., (1989), *- >x (Thesis) Ph. 0. .v*- f * * ? 7 IH**(Hassachus 
etts Institute of Technology) 0)H £ KU£ o T JHBT ft ©Kttffl L fc. 

MUBcoi'Ti*. ih*©it*u*«»a«* J; < -attuft. acne 

HH(pO>MS-50 ronHg) *ftfcrtlI900 tf £ b *?R »<*© t' - 9 A ic oUTU . 

aatBiattwu. art- ? /n*a©2oj it. h$ t < u i ~'5» ©as. a 

b ft J U < 11 ftSlTfc 6* (C©/7 7"<:/l<A<fti*20ciDT*,ft *©<*BUl0On 
»»T*ft-?) . BUM. ^^0»lOffl«€S»t*/i»i:, J&-©tf£tTfl 
-©SffiMf $iftfc©i;U. *Bl.0«7ra>A<#Bfc*hJ:7, «00 a©WHtt 

L < fi 35* Tfcft. in*alt*i:«fl'TISl!H*<r r KfclJfttt*#Efc b*T 
ttfit*EA<BHPi©tt (0iA.lt. ETTpO, *20) aTTAftfrM 
<M MlfcVTU, a«ttl«aottfflA<<2>Rtd dJ:^. Bfll (pOa 95oaHg) fc 
iUB(pO,>75«BHBKO»li«f- ?A I BS/:0d 0*fc '/!§**«©«& 



fifSf U-507412 (12) 

e^ttitftTftft?. tt©b'-?*©Ett, 0!*Urlfitt*fclii*ttbSJttT 

t'ti <ffiRi:»Hr^: t**f B3nftB*cu. ttfiBii«ffli!Itttt 2ffl* 
«':tiT, *fcitBBB«9©a*i:j:ot n«±©i>H»<MB S hft t T» 

fi*»ttf ftTJift 5. BB©tt «©**!><:. Ob*- ?rt.0*-<Xfc *C/aflJB 
<*u, lib- ? A<B3 7<&fc£tt4Jt*/><ttft0flfili:«fc ft#a*«©K2fc b 
fc"iS'ii»i^:«inahi 1 -an, aa^:uaiT»fcin4rfe*n* 

-?/l©KE«U250 yBHTIiO. tG>e*ttf-?/Wt^65ttftSBtO!>ra 

«:i5B*B. ff 2 l<liioa*ft. JcOffB t<U5fl*B©rtBB»*Wrft. 

ttb'-U«T»HlVi^f8$h4aa, «*U? oAfifttt 

an. babbbcoktu. *a/;Bttesui;E©ttttt:HTft%B**» 

»HC7t7^ (WS. 3 7 « H 0 flt ) CHllT. b'- ?A{*«©70* * 
rtrAffti ffilXOttiattff *«4C iA<T# 6^, C©A«filfflf*?©fil&8 
«I1A>'* OteBTfcft^. tt*>TttB'J»B*©tttt©ttt* - ?il^©B*ii* 
U»B*IE'/«i:BU>. -tttfM:. tlTTBIdt 4 J: C/ISJ* a U 
fc«*i:*ttT. 3M £tt*$«KT0ffla<Bfl5ttni*O3ffl-cii/; < . -er: 

iiB»mettu2os yTTfc*. «a©7 > h:hlt, firo©Bia©£ 

3tt£«mt*4fc*H:u. ±Et0»^-en#^ K7-r>i;SE^>:tA<tRT 
Bi:t?B*BO. tf t L < liio<B*»©f^«laat to. 

fStttff«T4;t6'£8T*5. BUT, fl* » y«i:»ttatt»03»^ , W 

t Li'ffltesiuK* ii. c off a 7 ? «<< exar 6fcfti:fr&r6£K*<fc6 

BBtt« b#«r«£>KA<ft<5. 



i: Stt /*■ ©IT Jtttt «•« JI t * AO > t' h a 7 ? t ^ ^«ffl T * C t **R 

o»wt&4. *»»fl©»i tt'Ba«:fct^Tu, art- ? /i^©r^3-x© 

?^?i.^o^>i/ a «j>coaj«tas'iif*«7yt^A>'7v*-ft««tT 
Kar4. *»fr4*«iu. a» nas^o©ft4^u«(4i*a«*T©ttt'- ? 

»->T. act: »«<o/c»!>G)flwo f- 9 /v<o*-r x^««©ffl«i:d5» t *n* 

*«. ItOttrot*ttt /;uatt©SR, te J:tf^»'i«*i:UBtttK«K> t 
< UttXT^tnSi fcUffl»©iE1»«tBtt*fcU^«ffitttS*r4. KB 

i*<I«T^4, *»«©f- ?/wuttf a©a»f *L*ttBT«Bi:fiiBT-§ 

ft. » i Li*BBi:ifi»Ttt. -o^^ ^Sfi? f M:-f>!/a!l >att 
w^r ft©«:teraanftr&«±irff}'ift5i(!afittk- - ? Aiii.ooo ashoab 

nUt-, J: D^^'if-J^b^JcWO^ttl^^TWttllBfiTftC t*<T 
aft. ;©ft«i8ttfitt t'- ? ^©*tt«i:*S//tt^»fc#ii:, 

a 3/;te*±©tt^ieitatft©j:. 11^1 «ifcii£< fc bttffl (10 
■*») eat- ? ihftcaar *BcD©a**?rf ftte 

U cniij < ©BBi:fet'T»B©f-? tt ftB^Bf fcUtt©/J» 

$'/««© b©i 0 b»J ti». *»"fl©Jfc(StfBittv ? o»7t Mi. *©SJ 

i:Kff trio, 000- 100,000 a©a«j73M5oo.ooo at /cii-ena±©BB€-u 

^U^Kfcftl.U^Af-ttTBflTftCfctSItSiTft. 

BW5n/;ttjrtfe«rftBiSf />uaB©a«tt«fcit;^aua«*i:u 



raar^ft^. *fti»itu^©BU(fiv*B©*-c4iffl©^ia**aT* ft. « 
x.u. 7 >y/u/>>^©afflttii^»tt (bxu. t h t tin-f9) ©BBft>^. 

i/ 1 - 7"(Scharp), D.W.^(1989), U.S. P. No. U.868. 121i: Ett $ txti J; -j U% 

««t»Bt a 5-y t--effl<ttota*^btf^«ffl tr^BTdft. abbu 

'l>Wtt, «il/7 7 bfr*'-' t -T'(Scharp), O.H.^CD^& (/^7^-^(Dla 
betes), 1980, 29, Sfffii, pp. 19-30) CtOftfCH. BBC IfBBUF 
IflBfr*, ^>(Sun), A.M. 9, Biooat. Art. Cells Art. Org., 1987, 15(2 ), 
pp. i83-U96i:Ce$n/cJ: -ji:, 3 5 -Yt- -tffflftfc J: # ttv^ T©ffl« 
fTffltKira tTJOBT* ft. BB 9 o /.BfDttBBU >) *v KLivett). B.C., 
7 ^ \> t o •>' - u t'a - X (Physiology Reviews )< 1981, 6Jj, pp. 1103-1161 CO 
m«.T«8T^, -fc K7--*flBtttffltTff«C t**BB<f8K©B 
B£«B«79Efi:t/:BBi fcUBBJRtttffl tT^ift c i*<T*ft. 716ft: 
tfcBB«BBi:BBT#, ^l«L/:««{:»MBff«iraf. tA^BB 
«Sctt©'U. b©T*ft. 7JEfttr;tett)fi<0«ii? ^iaattBBB 
(pheochroiaocytoiBa)oaMPC12Tft ft. JBKfc* * n^fflB f fcUBBft b (S|« 
i:LTttfflTift. lU»feB5nf;BiSU, t BC »Bffl«ft S ? r. 
fr-?H«T3ii;»«$n/ci*#ca»tl;ttrftAT«i;7«(tL/iBRltliJI 
'/ft. 7JEfkliftWi:ttftBW* n/;tS£tt©ttaif /c<irt«Btt©5JW©r:#i 
ro. ttf;gfcUfl»©&i>B©&ft?/:Utta©ttffl£iTft£t-ft. Biao^fE 
ft<DBfl«ttKU9 > K(Und), H. , % < * r - (Mature) , 1983. 30tt, pp. 5 

96-602fc*c/t 7 3 {Cepko), C.L. * - o XNeuron). 1988, I, pp. 3«5-353 

»:KB* trc^ft. RWBO*u<>^ A ') >*#©Tfti8tcr}i:tlfT* nfc^ 
- BBS*. Ofi (^7 ^f-(Haoaguchi), K. 9, ^ < 7 ^ - K Dlabe 

tes). 1991. ttO. p. 8W) , RIN BB (f 7 ? (Chick). W.L. V. PNAS, 1977. 

7Jj. PP. 628-632). ATT BB ( t a - X (Hughes). S.D.*. PNAS USA, 1992. 89. 

pp. 6B8-692), CH0 (W* KHatsuooto), H. 9, PNAS USA, 1990, 87. 

pp. 9133-9137)8-1 0 0 -TC-3 BIS OMTel). H. Molec. and Cell Biol. 
■ '992. 12. PP. 022-U32) StfiSfft. ffc. S 8*i:Ujgffl©EBffl©tt 

W*Mffl lTffl*BUOBtr;(*BB**SfttT. BB'i£B tS« /cUBftb 
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«Win/:t; ? o- t /VKfr*»#T 4B-a«S'W 7* 'J K-^ifcllBWd 
flfc 'J < ^»BT4T-aB'^^ 'J K-"7€ttfflT*6. t/Jo-t 

/HJvUt fcii* ©BfttttdiT* toTft^c fc#tti:H * L< . cn*ti*« 

ttB#r$*i*a, cnbiaBo«BHtT*ft*c t wmt* 6. tefafi 

x ► uxcaaanti'*. a^r, cn*«'W t/hir-o?o - > t lt 
nofiK »«i:m»lt. :o«i6flff«ra-©«fcuwxi»fl) 

h o«9-f *xw*i*'ii«fr*5frt«ttt*4*x vra h a-jiciii:r«. 

Hftrccnii* > b#fc J: CM >fc* h oH«i:j; 0¥lf LTfc*-?*tltaLT, 
-<> b'.*T©»«i:fflft<DJtt*« felt 7 t ? * fctqtttrt. 
4TO«fti:bi't. U f- * *4M:1 «n*fcB« fcUBBtfW* L < I* 

* ti«H#i:«, lSI©t*ldttTYAft«II6'i t Ko Y*7 M 7 
Btt£tt»Bt£»IB*frTTjRftT5. *»H©4*aitt*-3fcffiaffttt\ 

- 7 /n;fei^T«fflt4©uaLfc3;ttrox».*fcu*mt KoyA*«»*nr 
aavxttcob Koy*iia»di*o<f/.. aunr *» y*B7** 



(13) 

>6*l3fcJ:lf7#o-xfc*tffS0*tt& W*l*t*o-xfcJ:c/* 

o«*t* <euu. > f^tAo-x) ffiirs. »ttja«ai*<Dt Kay*. 

MAKtf 7f > OflfflT**. 3 7 7 h'J f 9 X\t 9 ? 4 's 's (Kletnsna 

n)5oU.S.P.No. 8.8?9,000( 1989) i:Ett£tiTl*6£ < } KlGBfl-v h y 7 9 X 
(ECM) «&fri,fri£T& *. IS ^ t K a y 4? ij t'iATAa-A, xf 1/ 
>-fi/vTA3-/i^o,?3.i!'j7- l ^yxf-uyxAftyfll-f-M'dA. 
b*i*-/**- MJ^^TytinjoD Kfcitftfy *X7t*><P 
OlyphosphaLene: 3 - i > (Cohen) , S. * . J. Anal. Chen. Soc.. 1990, 112, 
pp. 7832-7833)* S*t 4. 

zk-7 h y 7 ? ^ftfjaasttf- ?**jb«t*«6, -eosfflffl** /:us 

3«*li±KH*t/;7hy,?xfcKt*fr*atRdftfcb Koy/Hir-ifftf r 
$4. ttf- ?A©aSB« fcliHSfl*#aKaattB**Ctt$i:U, (SCO 
£BI*MH*ttfflTS *. U&ffl t ^lija£3ffl*li*-*«tt. £t*a 

attft5JHtt77Xf-? ?iJf'i7-t/:U 3tf y 7-rf*J*T*6. I 
(Htchaels)£DU.S.P. Ho. 3,615, 02U( I97l)< :ht^R'^»J|X«tr6) K 

* oft** ftfc* y t-* /-ii3.-K'j v-roao^^±Eo«*%i»Er4, » 

f Lt'ffittHtfEflfil*, *-8fim«lt AX A**;/ K(DHSO)* 

CJ8IV L/: # y 7 ? y o i V y * - «K y b*i * 7 □ 'J K(PAN/PVC) 3 iff y t - * 
*C. cottH»«tt«*i:J:0***ftfcaoaa»tti:»»t4<.&«*tt 

i/:iia*u©»lDtt*lcc t*<T**. arPAN/pvc a * y-7 u, 
«7KttififiDttti^ t-^tD'j k wpvp> Tfti. laoaa'i^y »j 
t ? «j □ i v y t, (pan) . 4fjj*t*y^?yu-h (phha), «tf y * y 7 * 

t ^ < K(PVDF). ^'Jifb>t^'/K, K y 7 < > ^H'^ 

*if. watt /i,o-7 1 fcfjBttt/Po-^) tic. v n^cofe ic/iaoaa 
-J ^li^^y^-fflow^ttr^-aftttosiiuu.s.p. no. 3,615, 

»* UV»»»i:*i«r, tt3T«»»«A^>HH:rtfroT«UJU/;aB*l 
t'ii^waittt Kay*7 h y 7 ? xnj: oandtiTi**, *»»A<dt 7 



oftrt/Hi, »)t-. y XRha.Lio and Sun) ©t-< ?o»^tA 

(Rha, CK.SQU.S.P. No. ti.7UU.933; Sun. A.M. CDi;£Xltt) tU, (1) 

fc4:CF^ >©t < 7 o^T't^Ui^lflJh K a V /V >> r V ? h fc37tt*'J-L- 
•J Afc J:c;-t >COv ^ ? n A 7l'/n: fci'T, «f«pra<DPLL flli. D A/ ft 

tftt^o/i. coPiu HsaottijateiiafiftSiCSuftTMffl'iJ-T' 7 
ftaa^^jiwf: i>ts4. a»%, (a) c*Tbu*,<. /i'^>(b) -ewna©fBEEA< 

y t- - . y utiiavsw 4 ? an^tAu. *ii»fl07 ?oAn^j:o 
i»Ai:u. »7na/)-;tAiiBasJt;5oeiiH^^^ffitt* < fc4. *«s 

Ja«T«RJT6WiS raa^fi!cBatt(nbrogenlc)j ill, &tt?Oi:fcl*4 

ffcfltoftsaiiJittfrott -««ujfiittJitt(D7?a}>7tA©«8yty7 1- 
1 3? U i: fc i » t ii . t K o y * ■» m * ? x fr ««M. » « u < u » /v •> o u 



WOT*ffi/7^-t>tt»ar4c »3Ttf ttjgfisri. tfru^*< 
^. tsoaacot Koy*K««t»tt»iTi«. ttarn Koy* 

S»i:«»lt. tt37«poiBKtlj!^v»»zate«L, K»-atBi»i: 

rY y htt^ffi*^fii:ffJttC/;t KoYAT***^ Uf37l»J:c;i;ty7 
Hi It 31 «M, HU( li* A J:ff)iEISjf: «I S i; 51 *r>\1>>t\i z t\z 
^0 5i:«adn4. «37fej:c/^ty, h « K-O * /; II t K o y * 

»B<D t*- ? /Hi, U.S. P. No. ",7ltl),933 ( 'J t - (Rha), CK ^. 1988^ 5 17 

o) <:cB$nfci-5^7- + >ttfoic;*jf-t>tt.-tf y -*-ra©Bft*)tf t 

ionic bonding)] h ti 2 « w ig t: Cf ^ L /: 4t 'J v - ^ttSff »J Off «B» i: 

* n*. tt'-iOU. *Cai:fc^T<i, tt37ttHfciCfayt7, fttHiU 
S*B-<B*J5£frLTfcO. frozn^lii2nF*?i:ffat/;KaW*fr LTt$ 
dttV'4fr^TJ5<6. *BeiU"7^po/)7*t^if.:li-77o»7 , t^}UttT 

fi£Li#4. *JE«l}OTb - ? L«« li 19901^ | 8 

BftitTWB* fl^«K + (D*H«ftlfJjaNo. 07/U61.999{;ft^inTU4. C 
nt* «MO#^X(tttr*. U.S. S.N. 07/061.999 i:a*»ftTt«6 

u. «tt©a* uoffaiL^ Xfitm. ziUftButunB) ortKutt^ 

7fej:(/aH««W«coiiaj©^*&i:»»f- 1 >/<-<:aar:»ttd 
atvx/vu, s^ftr^taBortBBtt, foit/afflsniv ^ y , 7x0a 
att J: c/at/f u a t /; Jf3 « o fed a ft tt b - ? t «r 4 © i: a u ft to 

l;ttf(,-j:tA<Tc4, Will. ttyXJHiPJJU, IB, i/;liXo 

7 mtli0»4. Bill* oTII, ttJRttoaiiR*t«T*-,T tfy X 
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ttaffl t f;naia«B« <** * ysn3T8iKi) co-7 h y , ?xt/i««jtB*ty 

AftL, «ftL. fr-3ttST4©c + »/4*f*TT, »3 7tfc;i-fl2*fll*l8© 
HH*ff tariCtt. *K 3 ft fcJBttOft^fc'- 3 ft 4, 

L';*-f Xof- 7 AttUfi «t -5 k WRIT ft 4. J; V4P3»»ff 
fflU:*0»aah4ftff««ttfc--?**<*i;ift Lis fci*?<Di4. 

cfcKtt*fr*?*>*. »«n©ue- ?/wo!>«tai^©tt3Ttf»4© 

ffSfct L< li*tt{t#**i::BiJ:i? ft4. Ii:, C<O0i»ffffl Lffi©««li. w 

safagoaatt. »-fia«, * jc/t&aattu, aflsftttfadftfcT h 

'J 7 0 X% fcUWfcC&ttWfcJ: C/»v h ij y 0 Xt i4 M * JB IS "f 4*frfi# 

ccDH^fftBL* ftfct*- 9/M4, t Kay*? r y 7 7 * £ * 

7*/lU. «5i;*«H#4 tfcll»«L»ai»B-©« fc«*tt-»f: t Koy 
A»©S>rV, h*ff*4.Mi;K«Tft 4, 

*fc , J*©H*fcliy;l©3Waatti::MSLT. IBB f£*£a«jffl(nolecul 
ar weight cutoff) j (HWC0)*ttfflt4. 383 atDB©*}** tftffitt 

Pl-o»i:fl Lr«»j|fi«HWC0ifffltt*<#6n*5lttlt*<*6. SRMKfct' 
tt*i:eil(0««ni:nCL/:ttI«CttT6. *ftWi:aflU ft *HWC0*aiS 



ifS¥li-507412 (14) 

T*t y >t4£BA<*4. 
-ft? h 'J 7 ? XftSafttt f- (OUtf, TA^>DHj7Ml,n) 

* sat 4* a. aa-7 h y 7 j'xoaattiittfflr 4^ h «j 7 ^ ^jtc* (« 

7 h y <7i.) OjQflCfc J:tf/* fcUtttm^BRffHiL* ft4 

a*B*i:ffftt* y/KtJH (7/H^ftJScDfcau. 2B©/)ft>, GUI* 

0. u.s. p. no- 3. 615.020c a** nr:^ 5 «, tt ttfiB tt K BID 3 ft 

ti:J:OBI«IT0*. flfiniif*. c ©ttS»tt(4SW L fc* - *»tt©K y v 
-ifc(43*y 7-**fcfittWfl«tt**ftt4. C©#y7- i/:li34f'J 

7-ii*o-fc**0*ttffl*ttLfc»*i:tt«LTs »B»#icawaatt© 

1. we*tt« fc(i«*tt<ofls»«iico«t*aaEt c ttaLTftac 

3 y -7-cD*0©»»l4tt«LT, afctt'i t*-? /U:««WaflC*tt4r4 
tt «©( trabecular)! ftttf-JBUT 4, COb'-MOflBSSt, SttcttS 
WLfctfV 7-*/;tf3*y 7-#ctR*4*ft «8ft£S©ett * /; 

IUf>i>ttonBXt> trEttT42*l^<0»B, h?*fr'4Sfla*tt©2a 

ft? d/;2R^olB) <:«fc0HIBLI#4. tfc, ; ©fcffia»itt t- 0 *©JB 
«Sttl4, ttt--?**&tf74B*©fci5Kfr*W«LJ:?c;T4tt37fi©ia 

f<5ti:8«5hTi'4fri:ttffL B ; X/VJ5<tt«©±*KEa$ ftTi'4 » 

ftizia, paw/pvc ©si'*©* ft, -^ray xw^tt»«p):a« 



sftTi«4i*^«:ii. »-»^^naffi*<»fi£in4. 

Tj^HBLi ■? tt4tttt©tt<:. t KoyjV7hy 7 nt4t'f-?Ai:lf 
LTU, »P7«rJ6r»fiSL, tti'Tfifflt ^UJBiflv ^ y 7 ^UKfffl 
^jaC^afflt 4 c t d*5It6r*4, tt^ h y 7 ? * 3 7 <iJ?UJ L 2 li/SJBic 
XOB&X^i, H 2 Li'JSacfcOTIi. /< 7 f * /;I4S/- l-ttof- 
*UV^-ffl^L/:i/ - K&Sttrjffifc L»:i 0*«r 4. C ©fflttKJjOT. 

to*-©->- n: J: OB 6. Dei:, Uf- ? ;lo!)«B*? y >^»X, fEtB. to 
ft, 4»a#ttfl««i: J:4Wii. Ifclif »*»L/it»a*ttfro7aatt 
'J 7 r<ii4tt-ft«>4i>l4cn<,(0ffl**t5-tf?f i: J: oTttihT4. 

ttsa* fctijaav h y , y^t/ciiatt affiiBL, ut37^sar 

4ttHTffl/4L (Wilf. tttffft-ttfflLT) . 0?i>Ttt37«HA<35±icaffl 
Sft4 J: ?i:Hjht«, fit 3 7 «t»i: t h 9 7 ? xftB*tfH^»ar 4**14, 
:fl)t'-Htfti:377p) 7 ?X0JBJatU:btJ:Vi*fti:iBti. 
*>4lM4. /« Y f-fft»^-rttTbV9 7*3 7*jaJBKJ:0JeiSL, ^l'T 

If 37WW0HW*fc£f 4. 
ftttattfc j;C/3E»</:t4BCffcffl*e»-<0*tt'i t Koy*7MJ»?x 

Bftat 'ii>J:5i:, ttf- ? ^PH:3 7©@0i:S<C*tto^KT»*T4 J: 
?i:HIJ8ftti*56: tt:Jt 0«?SL»4. c ottH € oJtaa«tt tf- ? 
A<4^/; < t (, Z^oyj&izX 0ft«L(#4. *0 j 01; J: ft 14*, nndft/:e 
6^0 t Koy/v-7 h y 7 ? *j£Bf*«fl«pi:BilSft/clBeaatt 

€»*£«P0f-?/W037««i:tttttf9J:Aft4. *4i»l4, ttfi3tt-vry 7 
?*tJEB»«dtt€«tt<i5?L€b*5>' XAC3 7rtB(cor« luoenjfr ^ ff L (B L, 



L, LT8»*ftfcMtJ|«|»i:tt37rtllAft*CfcfcSJttT*«. 

*:aLfcEtti::*fc0«6>5x**ffa**tf4c4t: jo, uiaat)B«r 
Kir 6T§4. 

>7tL<!4, C ?i: UB«13fi/: ? 7**14, 0 ? X 9 \Z 

itLr, tt^ 7**rt©aefr ^©t«tatt»n^©d?a©j5Ho»fid ft/cat 

«tti:J:-»Tf»aft»^ft4. 

?/vi4, nunc. fc&titt«t*tt\ t n/;*t 

««fr:l4*S}lrQ/&tt«PT, l^37rt: Tftffl*#Ti;ttft T ft 4. «-3*>038lO 

mtititu/t fcu<§t*tti:ttLti4J:0ttaii (?o-37r) ^aafflflt-c* 

4««(>«4. fl»';»B04fftte«fff 4fflO«8»ja*<»J:c;*JftfiiSb06 

fflr*4. c©f-?^i4, tta«aw«x.iiry * y >^»:v h y 7 ? 

afKEaLfctoSKU, Tttfl«ff5Itt-CJ5 4 (7^7 h (Rojot 

t«), R.V. 9. r7>*7 , 7>f-i/»^7'oi/-t*4 >rX(Transplanmion 
Proceedings), ^89,^21_, pp. 2638-2600) , z © J: tt«*KI4, ttf-?A 

ttt*a«ttT*(sa«tt©t'-^/i©»tt(,*B*TtTrsiiir4. -»« 

1:, c©jfesanfittf-^ u > ti> hwttwo-y-'f hi:»tt$ft, at^< 

Mi»»tt©aa^-tta}* */ci4urui/fi> h^©tttj©w4t. wc/ots 

«G!S* fclifil'Nfl)*! »©tttbt«Jtt': L, frottf - 7/W©@iRfcJ:t;/ 
t':i42»€-t ) 5*tttt4, tte-9»nicBltfi:dftf:ttlia««)>«ntti:<i 

i'Taai:at!LTl'4*c"5fr*B«*4C t^fft Ll'iShft, C©@« 
©fc#5i:a»BT*«J©7 7 t-r IftlittKf; h*W-tlT§4. BLIS 
A(W*e*•<Ay7V^^>^7,t-f) , ?D7hr57<-tf:IJ(»R7,t 
^, « ^:14»»a ftf;4«ttl=fl LT«»«^'Wt7,<r^%ttfflTft4. * 
*'/6f4, -f > h U>^i^^ 9 iafJK» («X.»4, 

A») tSSL, cftt7 7 tr^T4C ti: J: 0-S^H«PK»f4 C tfeSTtt 
?*4. 
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»«¥ G-507412 (16) 

i/ r-r{Scharp)^o±EXl«ti:CttO^tti:J:0». JfiL/l* 25* v/v 

<D7-/tL/;7-?Kt-fiit) tllElfcSRI?^ (0Uli, "AXPJ2 , 4* 
73(GIBC0) ttfi) **(/*tt t PT5* C0,-95J2*ttS5fflftf*iT37r»::«»L 
aiSOt^ M JDtttffl LT2UtKT0i«l»IBl0H; U - J/- (Lacy), P.B. 
ScOfifc (7<x:/X( Science), 1979._20U, pp. 312-313)(- » -» T *«&^ IC « 

&«OHBSSi:BgSLT, ffi/t0B®Ate&***, Wttfc J: o*<Dt*©aa« 
O*i;iE*dia«€an3ttS0i:« LfctM Xfc J; tfBtt* b-afcMKtt t 

*. 6aiB!<:|tO(«) l.0J(w/v) */;(i(2) 2.0J(w/v) ©CaCl, *ttfcfi*tt/B 
*n''!-U- Kbulked peroeate) * ? b SIS U: (C. ) . *t KoY^O 



gBffifi (rejection coefficient) fcWTcoto < UtttUc. 

ft « I - C , /C , 

aat*#wu»tt o tar *ta6?. ±eo) *£».->n-*> t koyaiiz, 

000 Wn-?** h 7 > {* * Y x >XXtt(Poly Sciences corp)) iT3«tt 
T*>„/c (SSffttU0.6ti) , _tE(2) fr^ff^n* t Ko Y 

ep*»7i/|[ij»7/U7 ; y(BS»; ICN /Wty ! /) ;KBiocheoicals)ttfi) , a~ 
4* M 7>>(ICN/<* *-y /i/vttB) , 7.1?? * «J f- > (-//v (Sigma) tt 

*«** (PS; i50BHNaCl> llffjR Lfc T *4* >At* r tf * A©2J»« tftlfl 
*14TTPIfiU:. fi»7 7 rfr**»Lfc»A«ia*CRHlt066i8Jfi (4*7*3(0 
IBCO) B) i;8flLfc«fie««ttt7/V4 ! >'i!3(gftT1:1 CfRU UAH 
BS'iiH<PcD7 A4->B«0«»»«Ktl)"t Lfc. C0»»BB»«*m--f * 

>f«»L <n 2 ♦>) , ®«ftL/cAa»e**r*37£-''au;a. war 

f2X7/Hs>»«»«JCAftfc. ftVC, C037* (J (,r)500 it^*yaOf- 

*-7i:ff»«-BL, ;03 7tJEi-2J7 A4->auatiC"*-oai««-pi:H 
flajLLT. tt37i;*«dn/i7yv4'>ttiaThy 7 ? x©woafiei t a 

l'IT*Jfilf:yty 7 hTa(BLr:. a> < LT JBJE L ^ ? o A 7t /Kift S 
30b». D7U800 enfc J:tf37^>i>y t y 7 h « TOSI J aaORBttT* -> fc. 
lt37CD*BUi>SroT«-9/:. C © 3 7 11300 0®A£B& t * *, * O (* V # * 
U± 3 7»fl|ol0.6J T*->fc. 

SttW 4 :RI?ffffiU:j:&C7c--7m 7 3 ^ftgagttt:- ? /KPigg 

(PS; »50 oHNaCl) i: ffff t /c 7 /V 4* 1- h «J 7 /.02*«a€-*B 



*«»jB«tttTA4->»iJ|»ttTi:i i:#«L, tta»JBB'Btt'P07;t4'> 

fl.©ffiU600 uTt>->k, C0f'<4 ^ODnBf" t y'<-i:(|PS«flI»Wtfc7 
Ity X/K0Jfe«lt, PS«Pi:l«coCaCl, t^LHEB*«tlt*«f CfifllLfc, 

lirau 7 a 4* > a a $ e t > o«« i: j: o » 7 ^ 4* > ans<o«<fc 2 /t 11 y /wt 

4*>»«v h , p ^--fiJE<kA«JSO 37 ««t*ttOt**^v» 7/1,4- 
ttv h v 7 ?^©a£B«*t^*t;'7/V4 ; >BttlWRB<D*ttff5ii©jSL/£. B 
y t y 7 mariio/:. tt3 7roPjaii1.0-l.05oaTl!)^fc, U3 

7<0tAOa*»{l0.8DO.»{200ftlaJ&) r*^/;. ±37*»U25.98o» > T*-, 
»ate!S<0*ail^3 7*f|£n3»T*-j/:, 1*7 *4* >«ac5HWC0^» I 0 

tt':**rao8iSi;fl£-,T*lDr*T*$ -j. tt3 7©7/v4 ; >»ttlJtty r y 7 
K07 *4->aun:*o««*hTWc, 

ttHoaa^«jar*c tu iosx./:. -eni:. tt3 7p?o«*3ir<it^:r'5 

fc. *efflT6»l<0IBffllitt37fc J; C/J8iaJBi:fl LtS-cLf; (0.3-1. Sol/ 

») . una*, jtr ti a ©2X7 /i* >«t h haisi:. ftv'-cuBixcacii 

t<SSW5 :at-ffHili:U377MJ y n, gP'gattHfeffigBittb'- ? 
*»«3i:fcttU^BD< »l7A4->»ffl««cpi:«fl5L^7 7 raGBSeSft 



H) . B 3©ttttOEffJbtt«0¥»S|»ttWBJi65.8±i5.lB(n = 10)Tfc-,fc, 
B B I tt T A * > KB b* - ? ^ t; H t & AttOtt eofitCU «^RK Pi T -> fc . 
COQaifcfta«0iLfcAanea«*IM»tf(:*O. IttttP! i: * ■>* > 

W b'-?A gjMg (B) 

1 3> |-o-/W 7, 12, 12, 12, 1«.0 ±3.1 

12, 12, 29 

2 HS(t 8, 12, 12, 1U« 15, 29.3 ±5.5 

16, 18. 20, HI" -, 
53* . 5&' , 51' -, 
60' - 

3 ftflESBi 8, B. 12. 13, >65.8 ±15.1 

102 ' 102 * 
102 • -, 102 • 
10X1 ' -, 10U ' - 

* : AtaQff«H'0Nt£0fcfti:ff MU. 
fro5OJcD*«0«HWCO*:fr LTl>fc. 

ceo f- ? *fc«*«BB7 7 h:?|« tfc. ;o7?mu^M^iae 
ft&Bffft«>ttB*tt®fcft0«fti*?' At UXfittT**, COf-Ht 
-f >b'*T®2iBfflro*©wra©««ai;(fi)ttbfc. SftfeftttK IfcAlBftli. 



?}H¥6-507412 (1?) 

(fflA*fi«&ri:int*f) £ffttT*0. fro*<0«t&fcli&LTv»4C 

saiono: u>b'x> <:fegjg«anfcjiaB(ofegttcDffg 

BSftlfc? 7 f-ABBtr*0-TCT M , ? Xfta««tt fcf- ? A*, gft 
«4i:EBL/:tD<. MttOfl* to / X Afr eoffl^ff ffl Lttt: i x HB U 
fc. :<07 M , ? y /Kb ft 142,000 IcDG^A--?** h »J > (ft 7 hi; 

U < lTI«L/:f-nii. 8->Tftfi7o7"1 >C-Clq *Xi:flUX 

ftS^O.5 cm©tr> > S|i:«nSlT»«ttB€tt«l«fll««e 
at* /:*03a37ttH®«ntattKi:tlit4C ii: AaHBttb- 
?Afr*«fiU;. ttAtttttBt* t ttHH*XW«t6C fci: *0, 3E£i: 

y©f-Utt/t*7 h<DH»0*<*ffl(n»2) (BPS, MAttOfrtf 

mtxtz) s£t©HT9« ufc. -r > b - *xo2iarao»ffl«ffl(oaa*, utr 

-^AtttOWLT. /As-x-lSStt* 'J i/MKo^X-f >b* ho 
XrAl-U:. 6R(SS0i:2t«/:. A Bmfll X, 300ng/dl©/A 

3- X«at«<100m5/dlj:R-,/;l5ir4-l;/c. 7*f >8HS37* toftHiattT' 

ABB" : MWgftfcWBAt: J:6«»^fftt<oa» 

*J/t -7fe J:tfl/- i/-(Scharp and Ucy) ©U.S. S.N. 07/059,125 fc*C/Q7 
/36U, 9761; JEttO^&K fit ,T«Bl fctlfi* V aai&fc. HTO^o 

i:k i x i ~50ttfi$acttB«a*fcLT»ifcattfc. 10000©^ ?©A&a 

* I nH©EDTA£**. Ca~ fe * CW ' t > ? X*«j50alx 3 Eft* L 

fc. stt©ft»m:. A«B€ 100X6 i:t a »mioruxaott8 lt, 



hfcL/:. h^. lOOQAfflaa/i0 5 0lOH-O**«l»ir««B 

n25ug/Blfcic;2 tf8/olt<iSi TfttDU/c. Z©X5y-*ft5»H|<*0S 

t t^v mat*; t<:j= occitff l, co^*xoHiattH«ii«^©« 

«»*<ft50OBIIfl[^4//4Cfc*ffL/i. lOOOfflOAteBSrcOlO* ®0r£ft 
^•>H!lfll€^C^DMEH^i0nlj8jDr4C i 1C J: 0 . C Oflftt ft it d * fc. 250x 

-tto«#i:5l#fil#. 250x« i:x 6 »HiS<C'fflar iz tcj: OfiA^t^ 
U, hftLfc. m&LXVi*2%07 b¥ 's&t&8i0l*lt'<\, 7 H:»JDUX. 1J 

K5t*«u. 4-i:»ttR«A»£»i:C9»K»n^81»HT, 0.56 m'V 
Z 0««77 >) -€Pe 90 f- 3 -^Oft^ftS < T»18*ttTTia?l U 
ttf a-70>«fltt, ^2A«H«)rta670 W m (^814800 tfBXontUr 
adT4ioi:f *itt< tTfcl'f;. ffl«*?TX5 »J-I0 a I €r, 2coet>ftSO 
aoj^oPAN/PVC AH®** izttAL/;. AttOHBU JiEcotD < tt± U St 

^tfJ« tti*BB«'< y 0 xttto*\z I HIBAntfcS. »enifli*»£L 

L. >b'h oXCOfflA«»ttOU«l»U/c. 2jSJtti;»«U 

oaoT(9rA3-x«fti:«U:. n«b*-^ /Hif»«Ri:B 
n/; (,Ot|SI-J t\%±tZ&ttV 4 > i/ a »J >«»ttt^L/i. CCD 

nil'4: ttniLXt^. r^3-xn«i:5l^ttd. ttt'-HOT*^> 
at*37t- »C0fcBL(blown out) , UtSMOiff ttWltSO/: *ii:PlT»ft L 



««{*ti»7^¥>«flS374*i;a0^-a»»ttOttt»tXfc0.fr-3- 
Ki: ? 5X ^-^fiSLTlf JEffl*tJB«r4 C tltVfrnk. Plftfeffii; J: 0 Sft 
£?h^fro/:;ili, t ff tttfiooxx #■> 4 c t 

0 ? oz.8fott»IS€-. 'J ^7 Kllvett)B.G.©^tt(Phy3iol. Rev., 
1980. 6JJ. pp. no>ii6l)i:j: OM!»ttfr*0CL. a 5 - Y t - i/ffljfl: L J: 
0>< 7 r V 7 2 /i ll KBi: j. i ft ft* rx t ^ ««r 6 ti t> r: iob n * ttt«P 

i:a»u/:, ? □i.«ftttfiaB«tii/»tit 'n>*«*X'ifl-ofiau i«7^ 
^>»(ti»fii:B8»r«; ti;i 0ft* t/:. c ooee«ttf8tffl ux, 91 
fcflH f:en©0o < ra^ffffitciO. 7M»»-3T. RSIBttr^xf- 
7 ?«0feMKtte-*AfcJB*Lfc. *ttttB»u, BA$fi:flABS0.5« 
XC«ci, €-»t;J;?t:, i:2 oit*T'«CaCli t fflAnri^ia t ^ffl* Lfcfltt 
*t^x^wc. AA^itiH'pxe ^ra-o^a^- h tr. tt7/n f >Btt*y 

/Kt$ tt. *i»X K o /^^©(Oulbecco'sJaaY - 7 /V*lfi(DHEH) h 
•Jffli:BL/i. c©Attt, Aff'j»tt«t,o««i:->itTnKTft«U * 
«: ? o/.a«ttaBOfftti;-3§ x^f, V-affL^:, *(.»XflDlft, SBOftffl 
fc*C/»5©«*#tjtfi;j:0*B»O*Attt±r4C t»:* 0> :nf<m 

8EOX7*7-? - 91 (Spraque-Dawley)? 7 h cojRff c . 6-b Ko+ > 
K-/<* ^(6-OHDA)ttt«d0 U8/5 ;n 9 t7,K^7< >(0.1«8 

/i<s)HB®i£*»i:-pi'T iararaBxrxM,/c. ;ofxnn>y^/ 3 

■P- MUngepstedt)V.U., Acton. Physiol. Scand. Suppl., 1971, J67, pp. 69 
-93 tstW) >YM/* r- KUngerstcdtJV.U. , Brain Rea., 1970. ». pp. 
UB5-093 tO^ffii: *0*»L/:, 

7.Tf*/V7 < >tt % 6-OHDA>«JS{|Pi(if 0 ,e,j ) ,|tiinf;/<- + >7 
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t-BBL. ±E©H**ffJttt,T>W XOrtBf t ^<-i;8Al/i. DHSO(E0$ 

^ y f + K) «t»i:i2.5i(w/n)©pAN/pvc ?r r 4 H 
rt«ft>M-i:8AL/i. 7 **©*«*, PS4u:H©CeCl, t*t/B«Bfl 
«BLfc»Jk*0-«»B©ttti:EBt l< tttttf*H:«(ILfc. ttU©Ca 
C!» **t/SBSftlitt7/H f >»lfl37-7 h »J 7 7 x *Bft 2 li f *<t L . 
Bi?i:Bttfi»a©aKa*tia^©aft*a«Uc. c©£- 7 /P©fl»ffi& 
ttlitt;X/ti5<UIS*Sot^ifcUTjri:ttIT4fr5*>i:J:0l)!?«nfc. 
;©y XA^ttflSOi^iiEflTL. fr-5ttffl«SflE(RH)©2»mill tfc*#i: 
IS, fit', fwi^l (EPS, l/7-«©) ABEf- b->Hfitt©*€-JBffiL. 

a/;. *fc, ;XAt»J:^i:S:il. fr-^BB *XRH&fti:ftff t fc «6 1: 

HJUT. RBttOf- 7 A*8tttti:B«l/c. :«K-HlirJH'>H 
t M » 7 X-®€ftB«m©3 7fflit£fli3©HVC0 50 kDt t>o*aH**A, 

:o«oBi|«^ll*t. BMM3 ceKLfcJOC ttftfr ^©fitfttff HJ 
LiBttBBri C ti: i OSeX./;. ttR«©*«f-, 1990* | 8 0 ftlfCffi 
B*ft/;B«*©*fflBBWBO7/«i61.999*i:EB0*ft*«fl ttttltLfc. 

BLfc ' «?©£»* (hand loading^ i: J; 0 . f B&ft L fc tt*JB14 7 5 * 

1 1 >t»sn*rti:*«L. uta«© *«*«*4> ©u. s.s.n. 07/W1.999 i:e 
*0»ttTBi»fc#y T-«a«»aifc©a*at>*iij;9tf±i,f:, c©&*i 

Htt7 7Xf -7 7i>r>r? *-©HVC0ritt50)cDT *-,/;. BkKoy<l7H,? 



«Sf U-507412 (16) 

ts©ffg 

- 7 *rti:ft«a«ifc t a&sjHtt7* xr ? 7 y t v v h v h «j v 7 

* « tt 3 7 t* - 7 A *r*U < * {, 2 a H * > * f a T * > * a - f> U fc. C © 
t'-7/Hi±«ii:fj:*65um©tt*(,t>. 37flaii800 fln T*-)fc, 7A* 
>«»S/7^4 r >BH2-7tvhV->?af-? All 3 7 {|880 « m J:C/BJ*60 
J/mtffLTW;. Hi25* © -7 v AM «r M X L /: » /. *F12 JRfc 

u 37- C i:t5»co,-95j aasfflftwraiiL/;. tt«ttinetf:u 

4 a IcKtttt fc© tS» I ft. 

7o ey-7i.(propidiu») 7-f + TVKtttfflLT. c©ftffj8»»LfcAttB 
U. :5)OfFoT(DO + J '<- h Wfl©««tt95J f)<&nttT*>6 Z k * 
Ztl<hlt, I fcfltttt* LT^/;. 7* A 3 - x fcttfl L/;jt» 
r x htXB Lf;i*d ( y t >(Dionne)<OJ:iexilJ() , fcfcaR L h flGBU 

*Lf;. < > i/ a v >©«BU v - Kr -(Soeldner), J.S.9, yu^-y 
(Diabetes), 1965, wj, p. 77i<o*J56 IC UE -» T«* L fc. ABff'iAftXB©* 
*fc*2AB*i J:a*2Bai;^Lf;, ttffl L/c r/W 3 - X<Bfl« (challenge) J: 
y^-^-f >fl 8 li*rt*n300fflg*fcj:tF 100*6*?; rfl-3-^n«i: 



77 h©Attte^n»« 6 i:Ctt©to< v h 7 ?xi /iii««3 7iRiiatt 

75**7 9f- ?Af*M:fc«a«Lfc. A0^ffi(ina(O.D.)8OO W m. 

Sff^SSum, fc J:a«ttfi* 2CBT*ofc. ft20X X«*flE*ttffl t/c. tttt 
37fl7tA(0«6, 7/H=>||iaiittttB»»ttf i;*46«frr,fc. 

»Lr;ffl«ttt t o»fB) O/c^i: X h ■/ h to* ©a 

Bni:t-?*«>SIILfc. @*-»»^>73> h*ffflBrti:*AL/:. 8E 
* 500-i000a©ftSaKtr: 7 7 hAattt»ttL^. ] E©Uttll 

**ittffi©aatfqsj^d«fr-7fz. f&©«t»u, »«a 5 Bwni:iEffiflitttt 
oi:«»L (Hi^. cn^»«©Aa«pr^3-*a«A*Joo-i25ngjts«* n 

Tt'tiEff'lMCttflU , I4nttH-*r»*t/:60attiTiE1!rtfltitt€tt» 
t. «BHK*©MrittttftttliS««flittSt«^fc. 7©©^^«KI*©?^ 
U/ittttH 4 0»:v Lr;. :ft bKtt«l'(:fc»tiito««P//i'3-*aif uii^t 
»Vll7f A<tt^C tiZttBT^tTfti. {3C$n/:ftSaBrttf - ?^ta 
«ett©*K©«ft©1T*i:-5§*5L. y^3-*©*»i:iC51-4-f 
*J >©*ttttrt*l¥H L^:. «t'- 7 A©rant«tt»teBT5E±»:att$ nr 

a^i>©mti:j,-^T«Jtt- 9 ^n§5©0Ou 3-5i©a«!raB 

• fflti; td<B«d h/;. n/: fe6f «tttt f- 9 /A o - * fc J: 
art 7 < >n»i:e5LT, BBtfelC j >b' h Q TY > ^ a >€»B 
L. I f;*©tfi*¥«Wffi«:J: 0 , fiigftrt i: tt * <f > >/ a x»ft«*ff ttr 
tfr*>£tt:Skm*OtttH>«A*trtU -»/:. / A 3 - * 1 a t 1 7 4 l ) 

> w« t « ffl 1 1- main* ©e s * * 5 a 1: * 1 k . 

zt\*>otft U>t3Sli, 7 , hABa^Btftv ► y , ?*^«ffl Ltti^PA 

h/pvc nrti:ftttattLfc«d»:Bsi*n4B*tt»^^ffiiatvUf:. cn, 

©ftCf««ttt*-9^Co^Tli. »tttt(iJ>>i:l2± 3 Bfflttn©««ttt^L 
tztZTSUfrntz. fzh iti 5S«ft()i<t> 5 E#*©l*i:«£ittttOKtt»L 
wh^©ftff«iitt ?/w©lflByrjffJtlittAOJB©««©»at»St> 



fri:L/c, ;©atte*rffi«©^*ttflli:* TB»t/ctc%, *© + 0«#T 

i*©iUE*<a^n, «^<c«m»T©*t# fc^-3HS^itttt*aoiat lt 
ue^t, ft«Ba©««t»!iihL. ts*t LT»a©ft«€Kit 

TifcftO' h n 7 9x©ffaiia&©tfftttr7cB»:af»L, e*tLTtt-< 

)a©ffM<:j:^. * h 17 h 7 h i/ > - BRBBBt ■y^tcfe^ SiEgBWB^ 
©Ett^©fffl 

" h »; 7 ? xftSaJfittf-HC-f > t^ttttt. x h U7 h / h •> > 
-B»«BBv7X<b-ij«iE«B»«^©@«r*i:oi'T. 77 h-voxnn 
HWt*«*T/l.*ttffl LTffSL^:. C © f - 7 /Ht»B W 3 C EB L a < t 

T«fis ti. 2,000 kD©* + * h >©ac^aa««:^ruTt»fc en i B) . a 
->T. cniof - 7/tui«C(»50kD)r:«LTfiaattT*-,^, ;©*«©« 
ItS2i:zt#b4. Bttt 3 »i:»U/:. BPS. R | [JtJtt 1 Ea/ : 0300 fl 
©^ftaaffiattttJtSBBT©^^ Hc»«U/:7E©3 ^ hD-ABttfrb 
Ct\i7B«j©«*>i: I E©**<l2BtlJ:i:aiJ«flltlS©3[B*r^l/^. 
B I i:fciJ6?^©iEfffli«ttftRWBIuiu. 0+3.1 aT*-,fc. 

7^^>Bifl'7»> l i77X'Pi:@St^300 fl©?? h«BB4r»«L^. fj« 
M-flftliCn-7B2©W«'P8/13T2«B«(»JUft^n, COC tli»««Btli 

»ttB«U29.3±5.5 aTJi^r:. 
B 3 IllOBOUttfr^tt 0. *©»>» CUB B A 3 i:Efib/:«JS©. tP5t9 

et-ii tti»7 h y , 7 ^©ajBat fcozjtT h y 7 ? afcaa 

Kttf-Hrti:@?ftU:7? HBOB300 BiBMLfc, cn*»tt©«* 
i: 4 ffi©**<8ttamaarti:*©Btt«-BtE4ra*U/:. L^Lttd<b. 6Q 
©BtSll. HBtffttt. tt»HK-tK0ffiL/:tf(iai0O BgirSnTtiEff 
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kwt 5o»:«fflTs 4. >v e antic »»»©»** 

rti:. a> ho-/i (<t»g) t /;iiMR- 7 o /.fsiottiaiB- e- ?*©fl 

* * «liIsIG<: fci; 53: f©35-iO*c!> tf 'J>*tfU chlif * 

;©ctii, > hft^-OHDA-afcail©^***:!: 

««tti: J^fcllWIlaffcttf <K*t4. J»tt*tl(8iStt©ttto*T/Ui"> 

f> h >«i:n*,^:i«ff)»o/:»a{jiiifl)Biafir4t©Hibn4, 

90-l20B*T. 1**^225-250 g Ollxr^-r- ^ -9 U^f (Sprague-Dawley) 
7i KN : 23)* «T©**Tttffl Lfc. 4Tfl5tt«liO700l|i:Aftr*12l»« 

©IJT&.Plflfl I, t,©T flHfcia/klirX h * § ffi Kffltt 3 tf* . 

«**«yv>c * *«ti-r * /can iobsi* »tfc. ? o/.anttjnn 
******* 'jt**tt*Ta.6ft«L. UTA4 ? >Btt»«c«e»T4i t 

i: JOftfr Cfc. ;©»»«*«* '5* PAN/PVC: DHSO ftft {: fc it 5 Pl^ffdl t 
JflOfLfcfl (bore solution) Ht«fflL/:, C © 7 o /.«futtlB&* * WT 4 



»*¥B-507412 (18) 

H*fflia«ttt1:2 ©ItiPTHCaCl, fc IS ft ft i«« 1 * fl£ L ft 
***t/*r *Jfli:ftLfc. c©*tt*. AWttBJBK*fc-?ffl*i:onT«H 

*C tlH*) *>7*/V*JUlSl*. ftur. U^t/ltx^^- U V 5 

7 hOBi:ttttti:ff ML/c. 

+ rv 7- ; /J lt<Stgma Chepical Co))*2N/JcBft7- h ij OA* 

i:»BL PH7.2 ©iS»^-» 7 t - tftRl/X, fcfcpH 7.U|,- J: C^«0E2?S nH/1 
u I tLt, 

9*tt+M*/.<<t;'h'<A'i;f-ft(a5 ■gAa)T«flH, ^ , 7<Kopf)£ 
tt»flli:e»Lfc. *t*Ba©WM*Mffifli:*«L. lt7?D»7tn.fttfe 

£0.3 *t*tta©«*3.5 omfc J: B© Sffifr *tt«li:7.5 bb, 

iaraa. »»tt*«»L. *y y ^tij«e/<v 7 t- e- ?**ii* 
*rtutt*t*l»i:Mtt«Brtic«EItfc. JBSXLfc?L*j>LT, flt*7** 
tKir^-f h^«7;0.a fl?«t»+ t-ttA(»0 a 1 MiAh>(H 

amUton)ttltBtfi6ffl LT, 0.125 U l/») tfc. I* ♦ ^ ') >«©t£A<r-< Mi 
*V T^O 15*0.3 «a, *tttt#<D«;*2.7 nafc J;tffi©8ffifr*n«li:5.S m 
T«o;;, £t*«1.0 u 1 *ttfflL. ttttA»i*-UtEC2»IB*<Ott«U 
ttt. /•»tt©eflitttttk*<8a 0/:. C©*»li 3 ocoSUR, 

+ y y >»(N»8) . >»(N»8) fc^y^y u >»<o 

*(N=7) (Dfjfif t^: bC/:, 



LT0.9joa*(50nl/») "C. «V»T0,lHfl»/<, 7 7 - (4"C) *Oi*/<5* 
^AT^ft K/1.25X /AMT/Vft K(800nl/30 ») Ttt«tt«-*»3* 
fc. <fcl*T. 20X X?o-^^t:2UI»(ffl«»r«l?t:. 8(B*tt'«5tJlATA 
ft K*R*T 2KHBlttB)S»at/c. ttB*«et, ttft; ?o h-A 

'^tff U: (»1O0) . 

«H 7D-A + t->/--tffcJ:y-7X;ta*<:J:<6iEff^»et*U. »I 
i:ltS<:feij-6 7:lit^rtTft±©Btt<: Ofe^-r. C ©fitter /vi:fct'T» 

4»* tH9T*i tarx. ►.ni. 



7 < v^'jx-RifagignH^^a^g : 

S!»8^7-/-^M7v M25O-350g)*t- h ij ^ i.^ j y /<rtr f ^ - 

7 > h t'- ? ^**tttt©ra-fl©«^©B««:ElIi^. «R777ffi(lnter 
aural plane)i:flft CEiai d ^fc. 
PAN/PVC gttftBB 

J8«8iStt f P2«e€-l£jt^x , h -fl«tt*fc (*><7 V(Cabasso), i960) 
Ctt^TUfi Lfc. > f-AX;t* + > K(DMS0)«plz*»L ^PAN/PVC ©»5* 8 

«*HttlS*oft*aLT. /SttDHSO (^flttrtBafla©IBa©^AJ:) 

R2D8N.B feJ:t;P.208P 77 h ©««»ftftli - /< - K^^(Harvard Univ.) 
©Dr. H>K57t/-;7^-/l. K(Xan<Jra Breakerieldjfr ^8ffd tifc t © 
Tfc-,/;. R208N.8 littffOtttr, HiT©i*5f-L"C NOP »t 4 J: "5 C »ft 
L/; Os-KShort) 9, Dev. Heuroscl., 1990, 12, pp. 3U-U5). 
^/lx<?^-t*o^-(Holoney) r + HS 6* -f /V 7. *> t ^c. C © 

»»©777-issrtt*/triWi. c©^?^-ii. i/;n«7'>^«a7'D€- 

^©W89TT h v >^^7>Tn5 ©*tvy^>-|fttttttt3 - KT-55EW 
«Mtl-7"»- ttl^T^'/;. eattU ho-J-fAxt P*317 H«tt«7^/V 

^of,-»-7^imai:<?f-DiM «H^7i?i/i>ri 
-t'^o. fr-3cniiiaa**©iiBtfeffl tr, »2xa h o e 7 ?aaf* 

B^nr:?-, h««3?Ga»R208P R208N.8 i:»J?|£«r 6 ©C 

L/:. *t^-f i/>a«{»W18tlC>8iS«Pr*«U^fl* ©*4-"7^ 
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R208F fc*tfR208N.8 (DftBff Bft£ t- 'j "J >s >-EETA lUO^HU 7pJ 
y;KHatrigel;ffl«) t IX f r o y > (Vitrogen;BB) i: BBS L >: 5 ; - > 
h 9 y/t,*i;1)U0* tBft/u I KftftfltTSflL. I cci/'J ><JTf lb* 
BU/:P»H/PVC «f2««rt«;*?lL/;. BBtftd 4 o»®B0UW 0 , MB®* 

» a i: * n x or tttto *« * ifttt ih u fc . 

©KfcRJffiirMNl. -BttHSU *V»T15J fc*C/2S* CDffBttX?*-* 

HttWfl-€fta*Bfc{t*cDfci!>i:, t'tf>-Tfi> V-DABjfcicJ: 0 7 7 rChAT 

*ft*U l»8«!ieni>A'Wtl;i rTttitSfcfeU:. Pi M « R rt J: 
C/ttl*fll©H(WtiJ:c;«««<:fc«^fia^^ T^- t/V/<> Kffl*(vertlcal 
diagonal band region) co, EH %fi RB £ l?B2«©X » t ©OO $ChAT- iEO 
BfefttftttU-. R208H.8 »7**/V*SSLfc 7 7 H:fc^TChAT(4) JBftB 
cO It 'J> i i '7 ft * O * Rtt A< KM $ n . 

B«»JEB*(TNF) i:« A *)<*!*<* «V^^ftffi7a7'i >C)ti£t4 
/WyiJ K - -7 350,000 fltr5X77i^X (r?X77T XPlaamaphan 
); x>A(Enka)tt) Tfitffl $ nTV4 ffl<DE«9ffl©*- U 7 < >K*fltt* 
2«« (ft$ 7 can) n i; * ft*T8 A L "C. ftSaKtt f- ? rt>*WS L/i. tt 

•ttroRii U300 iir*o. toKwcoiit.ooo kDra-,fc. ttt-u©*«t 



li»¥ G-507412 (19) 

ttK*®U.S.S.N. 07/U61.999 ^liEBOflftTtf ifc Lfc. COt-?A€Htt 
HTi:»WL. * ci;mBB/ll93tt/c. *<DB, mb'-ztnacifctcd, 

S2 



1 10 

2 30 
6 70 
8 100 
11 60 
15 23 



X««16 ; ftyfr/VftaaiBtDffiTtftf 

laaitort/KpaB : 941 1 axis 9 4 72 t<f a 2907 7 v/v* 

^7tyy;»A-f ?;o — (Klrk-Othoer Encyclopedia of Chealcal Techno 
logyj.o-f 'J x*-3-?, W3IS, 1980, Vol. 12, pp. U92-517© I. A /< 
v 7(Cabasso),^D-7 t 4 / y/7 >X (Hoi low Fiber Membranes)*: EC 
*ftfc J:V^tt*Pfc€rttffl LfcltSt-iaSttfcfclifco-CJtmUfc. 0C8J Lfc 
77 9*3*9-7- (*M XSIfil?07 r/77< -i:*0M€Lfc£*ln . 
« 300,000, H. = 100,000 ; 70*7^-f ^ 7 X tHCytoTherepe 



utics, Inc.)) li i> > f" A * * J/ KK fijfW ( 1 2 . 5% w/u) . ^©7*9* 
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